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Little Signs That Reveal 
Character at a Glance 


The Simple Knack of Knowing All About a Person at Sight 


head indicates the intellectual type— 
that a receding chin. denotes weak 
‘news, while a pronogaced chin means de- 
termination—these things and a Tew other 
signs are understood by all. hut often these 
gna are counterbalanced by others. which 
are just-as apparent but which the average 
person doesn't know how to diagnose. 


‘As consequence we often jump to con- 
clinions about people, which prove incorrect 
frcaue we done fart our observations fat 
sacugh, Tis hee ryt 0 reed e eeense 
Seetting atthe ft one or two word We 
might puss the sence but more likely’ chan 
not weld go wrong, Yet once you have the 
Seeds eta wha al the ie 
figom nica and pee at a place a complete 
Etre ofthe characerntex of every person 
Sou mect, as eaily as you read this poge. 


1 Avg this to be, tre fo ued tbe 
about the poorest jade of character that 
know, I was alway making friends only to 
find that they-were the wrong Kibd, or ty 
{ng the wrong thing to my customer Uxeatne 
Phaidon them wp correct, 
lending money to people who never inte 
tcl tack even mada coy mie 
i ving” up ‘2 good job to Ro into 

aerhlp with a'man'who turned out to be 
tle short of thie 


I as pretty much discouraged by this 
time and [determined that the thing for me 
to do was to learn to read character, i such 
1 thing. as that was possible, for I felt that 
‘nless I did know whom 1 could trust and 
‘whom I couldn't, T never would get very far. 


Te was about this time that 1 read an 
aati about Dr. Katherine MH, Back 
ford, who is recognized as the foremost 
sharacey analyst inthis country, and whe 
wwas employed by a big company at a record 
fee to elect, their employees. 1 thought 

ded) Businessmen paid 
in order to inure their 


Ee ONE knows, that a high fore- 


‘One day while in Pittsburg my 
smite toa anrouncenens os Te 


Mii Hlncklord and Tdgedd to goand sce 
HiGed ier anuege 


‘That tecture was an eye opener! Not 
coaly'did Dr, Blackford shaw how easy it 
to Fead at a glance the little signs that re- 
‘veal a. person's character, but after the lee- 
{ure she gave a, remarkable demonstration 
ff character reading that amazed the audi- 


She sae he autence to alec ewe pe 
cm the hall fo come up and be ana 
Beeral mem, all of them entirely unkown 
ts De Blockior, were suggested and Gnaily 
"Re they came upon the 
‘Blacktord ooked them over 


tea, were chosen, 


tiem, Be 


jnsing with ties, she told the 
suites, ete ou a whoa scemed to kao 
toch men, that one waza good mixer, 

ive, bold and determined, while the other 


quick-witted and resourcel 
Sent ‘man, slow ‘and deliberate when he 
spoke, and’ relied upon calm, mature judg- 
ment’ rather than brilliant ‘strokes of i 
enuity and wit 
The fit sas 


according to Dr. Blackford wat 


‘coat ‘mice dere 
Unde of knortedge but did not have the 

‘he power hf concentration to aateh oat and 
tity the Lnowledge so that e onid be ved. While 


dew.” wald_Dr. Wiachfod 
[iesort gentle. ‘The other 
‘soscom au a lnwyer. bot bin patielat 
reparation of sane aod tie ging 


(Patt un chenta“Tharearee the west om: they 
‘ould be partially Sted i west tartber St 
Farteers ‘not oniy because they Complement tach 


1As she sald this the audience Brake into 9 arm, 
of aopause and wpen inquiry I learecd Oat tht 
fot men were indeed lwyert and partnere that 
they tad Geen gartnere for twenty years ad were 
‘al known fo Pittsbure for their lotense flection 
er cach ther ond for the foc Ut daring ther 
twenty years partserahio they have ever had’ & 
(SEmereemet "One was the Uelinst fal lawyer, 
(he sener the stedene aed coummelot. snd at 8 tea 
(hey were remaviabiy sucemal 

‘Whe the lecture was ove #t ide’ take me lone 
to get op to the laters and iogeie an to ow 
‘ould earn mere’ about charactor reading. 20d I 
and that Dr Blackford bad jon completed pope 


tar Course vat exlained the whole thing and which 
‘ee 2 


eat one 
Sy fe ore whan a lite by ht he 
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earn handsome sala- 
ries and you can learn 
this paying profession by 
spare time study at 
home. No matter what 
‘you are now doing, this is 
big chance. Find ou 
you incur no obligation— 
Read below 

This les- 


you 
about 

no expense by writing. 
about our FREE. leson offer. 

son yours whether you enroll or not. 


Insistent Demand for 
Expert Draftsmen 


Salaries paid are the highest in history because trained 
Draftsmen are scarce, Not enough experts to go round. In- 


‘dustries of all kinds—manufacturers, architects, railroads, con- 
tractors, electrical works, etc.—need proficient’ men for ‘their 


drafting departments. ‘This means big pay for capable men—$60 


to $150 a week. 


Chicago "Tech" course in Draftsmans 


Look into these opportunities now. Learn how a 


willlmake you the man wanted. 


Start at Good Pay—Win 


Quick Advancement 


‘The Chicago “Tech” method trains you under experts who 


will equip Yor 


for an important position in the shortest 


practicable time. You learn exactly the methods which 


these experts 


pare 


college, Ch 
personal t 


use in their own practical work. They 
Sen fo 
ppt 

re tarpon 

Sk oranmeaees eee 


out Fank with daftsmen of 
het the training 
‘ibility and draw high salaries. If you can't come to t 


wired in men who alm to carry 


Eighteen Practical Courses 


No better way to spend your leisure hours than in fitting 


Naa ey eee emo hs 
Pcpebetie olen 
eee 


coupon 
‘want to 


If you want to. 

ical study and master it quickly —the 
ist of our courses. Mark the ope you 

“about and we will send interesting catalog. 


to! FREE Js, 


SEND NOW 


‘Train forthe big jobs that await you, Be prepared to 
aim more motey.”"A Chicago "Tech course pats you 
guy the hehe salar lim” Noi ely. 

come thorough-self-confident—expert. Which course 
fare you loterested in? “Marke and mail the coupon to- 
day. 


CHICAGO TECHNICAL COLLEGE 


1131 Chleage “Tech” Biden, Chieazo, 


Vihout oblieation on my sar. plese send (eee and Pont-paid, 
‘pone apart fe bubjek fark below ~_ 
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13c a day soon buys an 
r—latest model 


Before you realize it you have this splendid Oliver 
paid for. And you get to use it right away—while 
you pay. 

To begin with, you save $36 on the price, for we now 
sell the $100 Oliver for $64. It is our latest and best 

model, the No. 9. The finest product of our factories. 
/ We are able to make this great saving for you through 
the economies we learned during the war. We found that 
it was unnecessary to have great numbers of traveling sales- 
men and numerous expensive branch houses through the 
country. We were also able to discontinue many other 
superfluous sales methods. You may buy direct from us, 
via coupon, We even send the 
Oliver for five days free trial, so 
that you may act your own 
salesman, You may use it as if it 
were your own. You can be the 
sole judge, with no one to in- 
fluence you. 


City 
Bank of Ni 
E 


Co., 
tor Co., Bosto: 
Blevated Rail- 


The coupon This coupon brings you a 

you agree that Free Trial Oliver sons 
typewriter, rezardles of price, pay your paying in advance. 
etl pavisenctasioaaca oe rea NN Decitle yourself. Save $36, 
a year to pay. And you'll have the Oliver XQ ‘Or this coupon brings further informati 
ieee ea a ante SQ een ea wish. 

ic suai oct ae 

det ot con 


you 

‘Our new plan has been a tremendous sucress. Weare selling more 
Olivers this way thanever before. Over SC0,000 Olivers have been sold 
Oliver popularity i increasing. daily. 


Tihs, the Oliver 9, has al the latest impcovements. It ig noted for ita 

sturdiness, speed aid fae workmanship. It i handsomely finished Rt ee | 
Siive enmeland polished oickel“Ifany typewriter worth $100, 3 ap RAT Foe tele a BT? 

SHORE fore wenow an al $4, ‘2Rerits being priced for years aces ot ope pee ree pee ote 

{ail the coupon for EITHER a free trial Oliver or further information. ree ‘ 

Be your own salesman and save $36. This is your great opportunity. ' 

Canadian Price, $82 i | 

tte OLIVER sineweierGnoey ig t 

1108 Oliver Typewriter Bldg., Chicago, Ill. Reese seme eee eo 


BE A CERTIFICATED 
ELECT RICIAN 


TWILL TRAIN YOU AT HOME 


65 t READ 
$65 to $175 AWEEK SE 


‘The countey needs thousands of trained, Certificated 
STUDENTS SAY: 


few months towara your 


lecticlans8 fil itlono-wand at big pay. TCs 
alla matter of knowing how, and | will teack you by may 
Uptouate, moderninstruction. -Yoweanlearnat home, 
without interfering with. Your regular work, by my 
Highly" ‘succemful "cthod of Home. Instruction "in 
Practical Electricity. 


A Real Position Like 
This—for YOU 


My book “HOME TO BECOME AN EXPERT 
ELECTRICIAN,” "has started thousands of young 
men on the way to splendid success. A new edition of 
this book has just been peinted, -T want every you 
man Interested in Electricity to havea copy, and wil 
tend you one, ABSOLUTELY FREE AND PREPAID, 
Write me today. 


How I Train My Students 


‘As Chiet Engineer of the Chicago Engineering Works 
1 tno, actly the Kid. of runing ta feeds fo 
enable him to get ‘rood ponttions, and to care 
bie pay. T have trained hundreds of men who are hold 

end electrical positions. Many are now success 


"Aieuined ipa hat wets the big pay. Tela 


oh eso Ten etl oe month A argue 
fat mea ral suscenn? "Then sen me the co pip eer 
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Bree MechanicsWanted 
In 


uto& Tractor Business 


COME to the Sweeney School of Auto,Tractor 
and Aviation Mechanics if you really wish 


to be a trained Expert and to work on the most modern 
machinery. Come today for tomorrow never comes. 
Pack your grip and le’s go. 


The Sweeney System 


cannot be obtained 
anywhere else, just as 


e Automobile and Tractor 
brie se Sweeney's Equipment is unsurpassed. 
ee ime, eg mea Learn how to repair or make any 
‘ness thoroughly. How to sell.” How FACTS ABOUT THE piece of machinery by doing the 
to repair. | How to, make tires, How work with your own hands under the per- 


to take a few cents’ worth of Junk. and 


male's $58 tire. The state of Miscurt sonal instruction of experts. Train hand 


and eye and brain together until you do 
the job right. This is the celebrated Sweeney 
System that hay turned out over 35,000 
graduates and which was approved by’ the 
United “States Government in 4 


Sweeney System trains you in 8 weeks 


PICK YOUR JOB 5,000. men. to. train for army. mecha 
en esis te ee dents and Hollar Trade School tol made thousands 


35,000 graduates 


250 instructor — 
loyees, monthly pay roll 


nf men a success in life. We're ready for 
you—and a bigger, better job. 
FARM BY MACHINERY 
On our great Tractor Farm you learn 
by actually handling over 18 different 
makes of Tractors. You learn all 
tationary engines; principles 


Discontented ny akan ae 0 ss is aie 


don't bother me. You don’t need. books, 

tion, but you do need a natural Wiking for 

T teach you by WORK. You use tools not books. I 
‘and dumb man. “But, waless you are 

‘on your hands you can't learn here, for 

re ready for you—and a bigger, better jk 


GET ON A TRAIN=ET'S 69. | Ones 


TRAIN ome here saigh 
correspondence. I guarantee to refund 
fare, round trip, f you find a single 
‘entation. Simply tell me when you, wil 
‘artive, and you'll nd your name on the 
bulletin board, class assigned, tools 
‘ready for you, room waiting you. 
‘Only white students accepted. 
PACK YOUR GRIP AND 
LET'S Go. 
Earestly yours, 
EMORY J. SWEENEY, President 
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‘were going to boost the rates. 
@ consistent advertiser for six 
years, will say that you can go as 
Jar as you like, because I receive 
more answers and MORE OR- 
DERS from Popular Science 
Monthly than any publication T 
advertise 
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“Find the Man!” 


“We'll pay him $5,000 a year. Go over our list of employees 
—pick out those who not only have been doing their work well, 
but have been studying in spare time getting ready for advance- 
ment. That's the kind of man we want for this job and for 
all of this firm’s responsible positions.” 

Employers everywhere are combing their ranks for men with ambition, 
for men who really want to get ahead in the world and are willing to prove 
it by training themselves in spare time to do some 
one thing well. 


Prove that you are that kind of man! The Inter- 
national Correspondence Schools are ready and anxious 
to help you prepare for advancement in the work of 
your choice, whatever it may be. More than two 
million men and women in the last 29 years have taken 
the I. C, S, route to more money. More than 110,000 
others are getting ready right now. Hundreds are 
starting every month. Isn’t it about time for you to find 
out what the I. C. S. can do for you? 


Here is all we ask: Without cost, without obligating 
yourself in any way, simply mark and mail this coupon. 
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MONEY! MONEY!! MONEY!!! 


The Shortest, Easiest and Surest Road to Prosperity and Success 
A Subtle Principle of Success 


A subtle principle in may hands, 
wip otal wtboce oglak pees 


raining, without “experience, and” without 
Hiudy oF waste of fisne and without health, 
‘tality oF wil power has given me the power 
{orearn more than a milion dollars without 


felling merchandise, socks, bonds, “books, 
Gnugs appliances of any material thing of 
any character, 


uubtle and basic principle of 


often no ergy, ap tod, no wring, 
no dieting, no concentration and no conscious 
Seep breathing. There is nothing to 


tie! nothing ta study, ana nothing easel 


‘This Subtle Principle must not be 
conf ith sesnary stern il pores 
Syatems, Christian Science, puychology rage 
time tht of ecgcomy nor shold i be 
confined. with teaith, syxtera, autosugges- 
tin ‘concentration, “personality scene 

rice or opportunity, nor ahoult this Subtle 
Principle be confused ‘with initiative, metal 
‘evdurance, hick, chance, pell-analysis,oF sell 
fontrol. ‘Neither should” this principle be 
onktsed with imagination, enthusiasm, per 
uation, force or persistence, ‘or. with the 
[for science of talking ot salesmanship, oF 
advertising. 

No one has yet succeeded in gaining 
succeus without it. 

No one has ever succeeded in failing 
with ite 

It is absolutely the master key to suc 
cous, prosperity and supremacy. 
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‘ara fel problem, even though I bad an "acute 
oben of ie ny hada” teas Ba ad 
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‘walking worry machine 


1 was tired, nervous, restless. 1 
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Twas such a pauper in spirit that 1 
blindly depended on drugs and doctors for my 
Iealth any father Deore me. 
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Out of this misery and failure and 
piauperism of spilt—out of this distress —arowe 
‘within me & divperaze reaction "a final offerte 
alive”"and thtougls this reaction. atone within 
fe, the dicovery of the ‘laciphes of 
ie, olution, personality” mind, health suce 
esi Ae supremacy. Also Out of this a 
rose witha me the diicovery of the fnew 
liven and principles of falure and sicknooe and 
ieriaity! 


When I discovered that I had un- 
cconsciosaly been employing the principles of 


fglereand sicko 
principles of succes nod supremacy. My 
lis dsderwent Sn almost immediate change. T 
Overcame’ ince “trosgh health, weakaest 
ough power. laleror evolution by superior 
‘evolution failare by succes. and “converted 
Dpauperinen tate supremacy 
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You may also use this principle of suc- 


cous deliberately, purposefully, consclously 
itnd profitably. 
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If this subtle principle of suc 
cess does not solve your every 
problem, it will cost ‘you absow 

tely nothing. 


ALOIS P. SWOBODA 
TH Betkeley Blie, West 44th SL, New York City 
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An Amazingly Easy Way 
to Earn $10,000 a Year 


Let Me Show You How Free 
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We Train You and Help 
You Land a Job 
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Start a Garage of 
Your Own. Thou- 
sands Needed. Good 

Territory Open ’ 


Dozens of 
M.S. A. S. 
Graduates Are 
Making from 
$5,000 to $10,000 
a Year in the 
Garage Business 


MAKE $500 A MONTH AND MORE 


Have a Business of Your Own 


better, 


I you have any ambition to get out of the rut and have a 


‘There are thousands of excellent ope 
for garages, repair shops, and service stat 
‘mobile, truck and tractor users are greatly handicapped for lack of 
‘garages and shops that do dependable work, 
Hundreds of our graduates (many of whom knew nothing of auto- 
mobiles or tractors before training) are now making. $5,000 to 
110,000 a'year. Many of these men had little oro capital. 


HERE ARE A FEW EXAMPLES FROM OUR 
THOUSANDS OF SUCCESSFUL GRADUATES 


tect Coplay wa fom fe ot 818.00 m wee 
SX: and now he hans eaags hi on ing 8 


Floyd, Va. was working (or $40.4 
{nh garage Doses that pays 8 


UA. Bradiey of Cleveland, wae ship- 
me fhe haa business of Wis owe fo 


‘was a common laborer. Now he has a 
ines than he cam handle with three mea 


ow he 


a ‘or 
Marten Vander Bie and F. E- Dulyes of Holland, Mich. M.SAS. 
sraduates, have one of the best garages in Westera Michigan, 


FACTS YoU CAN'T AFFORD TO OVERLOOK 


toe thing 
incos property in x to ight weeks, The 
‘ot whom asssted ta outlining Our course, 


‘The Manufacturers Know Their Business 
Our Course Is Given As Specified By Them 
‘That's why our graduates succeed, are constantly in demand and are 


sr prsleriace. "Nowhere sve ca this factory outlined aad fac: 


MICHIGAN STATE Auto ScHooL 


‘Auto Schoo! in America” —7h eMC OS. 


M. 8. A. S. TRAINING covers every point of kno 
and practice required of a wyccemful automotive expert. We 
Sing drains oA td Nay owouth and 
Complete training in elecrica, Actual experience in assembling, 
Hock esting, bearing. scraping, repairing, including ‘batteries, 
‘Tractor training, wth actual eld practice on M.'S. AS. tractor 
thr ncaa i compte Anto'Covrs.”"Owt equipment and 

aig ae ti i suche 

rang and welding and tre are alto taught. 
‘The M,ScAT'S. can teach you how to conduct & business of 
your own succauly Hlow ora and sll ery, how to judge 
st, cc, Graduates sree members wi 


ty. The greatest automotive expert ka the world a nt 
Ines to line out course or you, LEADING MANUFACTURERS, 
ENDORSE AND RECOMMEND OUR SCHOOL. “They have placed 
{hed machines with as for the intruction of students.” They are con 
anu ending dnt and caling for radu, There To 


‘raining equal to 
real thing,"—and a real opportunity 


M.SA'S, Training is 

songs yo Find te a not month 

ite fot big tree 12t-page catalog and auto schoot monthly news, 
They sive full particular. 


SEND THIS COUPON NOW 


MICHIGAN STATE AUTO SCHOOL. 
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Say HERE'S MORE 
pin 3) MONEY for YOU. 


/ A Valuable Book 


“This FREE HOOK Jae been the stepping tone tp 
men nst has nape 


‘Boney aiing hep eres 
opy.” Hire ae ay a ew 


‘Drake oka Are Fr Sa 


this Sketch ~ 


Wanted 
At $1,000 a Month 


Can You Fill This Job? 


AN official of one of the largest concerns 
ANSE is hind tn the, United States ee 
y asked us to put him in touch with 
ypable of earning $3,000 to $15,000 
His letter is. typical of many 
others we receive stating how difficult ft 
is to find men qualified for big jobs. 


are being called upon constantly to 
Wesconmenapnicars wnohave bot 
cxanlnad tal eoehed =] 
Sbu penal aecetive wee 


QUE success in training men and 
omen, ‘capable of gualfving for 
important executive positions, has 
seg tationwide reputation among 


Basin concerns for devsinig engin: 
ea for positions paying 
pee 


ten endorsement of many of America’s 
leading corporation officials, bankers and 
basiness executives. 


‘THE practical value of this service has 
bees teetedbymenhokding responsible | Erm 
positions in practically every. 
Fation in this country, including’ 368 em- 
ployees of Armoar and Company; #00 af 
the’ Standard Oil Company; S11 of the 
‘American Telephone at raph Come 
aye BID of the, United States: Steal 
poration; 214 of the Ford Motor Com- 
pany; 08 of Swift and Company, ete. 


FIGH-GRADE. postions are always 
‘seeking applicanta of superior intel 
iiggnce and trfning, By our methods we 
‘employees in subordinate positions 
who have theinherent ability fo direct 
Tesponsible work, but who meed only the 
Proper Yoeational guidance and epecal 
[ruining ‘that we eupply to make them 
Wighpneed, men. ‘Hor oatanc, mo de- 
2 $20 a week ledger clerk into a 

$2,200 @ year Auditor; © $10 a month 


oH 
yer and district attorney; 
8 bookkeeper into a bank executive, ete. 


ADVANCEMENT x not  difieatt 
mm for men who 
sete for promotion tru Eaale fra 
fe, “Athirt prod of praiminary fain 
{gga under the persona drat 
kale experts bron sun 
Increase. the earniig 
‘of men from 100% to 


B, YOU are really ambitions to place 
acti onion of higher, ect 
vo reaponsibiltses. in ine with, your 
fatonl ae foalifcations, and without ser 
the best part of your life in waiting 
eer ongoreunitn, wete fly 

An frecly an the nd of potion fe 
your amblitn toil, "We wiladvise you 
Froontly how our traning apd wervice 
of advantage in solving: your 
fren problem of aivancement. We 
ave an Grganieation of more than 1.0 
‘people; oancia resources over $4,000, 00 
End representatives in ail the Tead in 
ities of America, Our sole business 

{ help men to better positions 


[Tyee meer 
eer ear 
nema anise 
selfand your fare that are unknown to 
lg 

Tow, indicating the. kind of for 
mameuecen, Sora 
‘fem Years’ Promotion in One,” 2" 
eine retin ie 
Seer hoe 
a 


LASALLE EXTENSION UNIVERSIRY, 


sone 


Pa Shiee 


ey Spectst 
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A Big Raise in Salary 
Is Very Easy to Get, if You 
Go About It in the Right Way 


‘You have often heard of others who doubled and trebled 

their salaries in a year’s time. You wondered how they 

did it, Was it a pull? Don't you think it. Wh 
id for exactl 

siness. It's preparing for the fu 

to do at the right time that doubles 


and trebles salaries, 


Remember When You Were a Kid 


first time? You thought that y 
sudden you knew bow, and said 
Kenow how." Ive that ‘way. with 
‘things, and getting a job with big money fa no exception to the 
Ifyou know how. 


We Will Show You How 


Without loss 1o you of a single working hour we ean show you a sure 
way and bie pay A large lumiser of me 

Dunitions Tisted ate enjoying their salaries becau: ve 
fant to help you.” Make check om the coupon. ag eb you | 
‘want 1nd we will help you to get ft. Write or print your name on 
the coupon and send it'in toda 


AMERICAN SCHOOL OF CORRESPONDENCE 
Dept. 6-875. CHICAGO, ILLINOIS, U. 8. A. 


and tried to ride Vike for the 
d neve 


American School of Correspondence, Dept. G-475 Chicago, U.S. A. 
T want job checked—tell me how to get it. 
Artie, $5000 t $15,000 |. Lawre. 
‘Dalding Comtrato099 y $10,000 | 
‘AutomobsteEoainee 
"F000 to $10.000 
Automobile Repair 
"B00 w $4,000 "$4.00 #3 $10,000 
Civt Bane: 
$5,000 w $15,000 


Strvtural Engines 
000 ta $10,000 
Busines Manager 5 


$2000 16 $4,000 
2000 16 $10,000 | 


++ General Education 90 $704 


Name, 
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Learn Electricity 


G] inthe Great Shops of 
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How Would You Like to Earn 
$300 Next Week? 


Col. A.W. Wilkie did it one da 
|. F. Gibson jumped 
me send you my secret of 


a year. 


‘Y name is 

Pelton— 
AlbertL... Pelton, 
Four years ago 
T'was as poor as 
a church mouse. 
T was out of a 


job, $300 in 

debt, and my 

wife’ and two 

children were 

living on star- 

ation rations. 

Yes, I've known the bitterest kind of 
want. 

‘Today I have money and all that 

money will buy. I have my own 

home, I have no worries about high 


prices of food or clothing or rent, 

Evenif I never make another nicke 
I don't think I will have to worry 
about money matters 

‘During the past three years I have 
been making on an average of over a 
thousand dollars a week. 

That's quite a change from the time 
I was "on my uppers, 

Siow tee me tal you bow tl 

‘You will probably think I'm funny 
when I tell you that for twelve years | 
held in my hand the secret that at last 
‘won me riches. 


But it’s true. 
For twelve years I struggled—with 
my hand. 


way, 

T used to sell books—from door to 
door—eking out a poor man's living. 

‘One of the books I sold was written 
by Dr. Frank Channing Haddock. 

I never thought much about, the 
book—although I sold a few from 
week to week. 

For twelve years I never even took 
the trouble to read it. 

Tt was called “Power of Wi 

I didn’t know anything about will 
power. 

What's more, I didn’t care. 

T thought it might be a 
for fellows who had to read it. 

‘But I was too busy earning a living 
to bother about will power. 

Probably I thought then, as tens of 
thousands think today, who've heard 
‘and read about this great book—that 
will-power was some myth, or im- 
practical thing for dreamers. 

You see—I hadn't analyzed the 
lives of the world’s greatest men then, 
and discovered that will-power is the 


book 


All you risk is a two cent stamp 
By A. L. Pelton 


mightiest force men have ever known, 
‘was fooling myself—cheating my 
self fearfully, as I found out later. 
One day I ran across a man who had 
purchased the book from me a few 


me on the street and 
Pelton, say, I'd like to 
have another copy of that Haddock 
book,—ean you send it up right 
away?" 

1 told him I would, 


‘Then 1 asked 


first time since I began to sell it twelve 

rs before. 

‘That same evening I borrowed $300 

‘The next day I was in New York 
ve selling rights to the 


Then I spent $180 for a page “ad in the 
Review of Reviews magazine 

Te brought me about $2000 in cash, 

As fast as the ne in T shot it 
back into adverts 

‘When t half 


pa satin the Saturday Evening nt 
ne rt year typent $50,000 in advertising 
The nes i spent nearly a hundred 

thous 
T guess I've spent over half a milion dollars 
dy 480,000, 


also have takea ups thie 
‘Rt first some poople said’ 1 was erary to 
advertise that bank. 


mond sing people aout they ad 1 
oe 
eee 

popes ole 
Se ek waren ool be mek ee, 
Sesee aie en 
fae tne eh sin ea 
Bae tae Be Ai'pon 

inet when prope wer cal 
to 


y-ray, it was the secret 
Without XT hugh stil be plodding el 


Greve 1 had gotten up 
toadvertize I might have made only a piker's 


‘ait a4 my wll power that got me the $300 


ites that got me exclusive 
sia be aA bak ieee 

ft was my- will power that ma 
in advert intend of 


Rite Sead No Money 
Read Power of Will'S days free. Pay me if 
yor decile to, keep it—Stad it back i you 


10 


and in 4 years jumped to almost $100,000 
is earnings from $150 to $800 amonth. Let 
earning more money, to try 5 days Free. 


‘That was a new sort of proposition to most 
"They had nothing ta Toxe—and & lot 
10 Gin the book was worth wie 
the orders came in by the hundreds— 
y the thousands. 

‘At times | was 15,000 orders behind—just 
‘couldn't print books fast enough. 

"And letters from readers came pout 
fast I simply couldn't read them all, Col. A. 
W. Wilkie of Roscoe, 'S. De wrote that one 
day's study of “Power of Will” netted him 
‘S8b0 cash, and that four years later, by using 
the methods Haddock formulated, Ii earn: 
ings ‘had risen “to, nearly $100,000 a. veat, 
VSP. Corin of Rochester, N.Y. rote, about 


pa 
$5,000 year i wy fname.” 

iT ti 
Court” Justice Parker, Amt Wostmant 


General Britt, Governor’ MeKelvie af Ne- 
braska, Senator Capper of Kansas, Secretary 
of Agriculture Meredith, Governor Ferris of 
Mtichigan—and a hont of other big men, show 
the, clim of aders who have waded’ Hae 
‘methods. 

oeatey thee must be soreth 
of Wat! for you, my reader 

helped me. Tt has helped half a uilion 
cothers I could send you 4 circular mailed 
with hundreds of letters from readers, Dut, 
Better si ee he book and readies 

‘All you lose, if you don’t think “Power of 
Wilt” Will increase your earnings, is'a two 


night cary you upwards 
$160,000 ina few year don't know, 
now i he 

render 


Tdo 
‘made a lot of money" for its 


To know, too, that if you pase this ofer 
yi you area scaler and a doubter-—l will 
lois only the tmall profit on the sal of a 
fsx youyourhay tne he dierent 


have 
Send for “Power of Will" new. You've seen 
any. ade before--oow anawer this one and see 
iPod conan the 
fone lle may eed to make. 

lite rony-red. Begin po ng‘, by 
‘rag inthe coupon Hs fea 


Pelton Publishing Co. 
14-7 Wileor Block, Meriden, Conn 
Pelton Publishing Company = 
TET Wieer Bleck, Meriden, Conn. 

You mar aed me “Porro WH at Yor rk 
1 dom ps teak $000 Penh tan Bask ee 
Law 


Popular Science Monthly 


| \— (The S ur inglon| a 


a7 Sewels- Sr Pubies and Saphires 


Only 5250 y Month | 


Send the Coupon 


Popular Science Monthly 


November, 1920; Vol. 97, No. 5 
25 Cents a Copy; $3 a Year 


Waldemar Kaempffert, Editor 


Published in New York City at 
225 West Thirty-ninth Street 


= 


4 


Carrying Milk in Tank-Cars 
The cost of milk can be reduced by transporting it 
in tank-cars heated by live steam from the engine 


NDER average condi- 


tions, the quart of milk 
for which the farmer 
receives eight cents costs the 
housewife sixteen. In other 


words, the handling charges, 
plus the milk-dealer’s profits, 
is equal to the first cost of the 
product. Under present con- 
ditions ‘the rail freight per 
‘quart of milk is one cent when 
the milk is collected within 
four hundred miles of the eity 
where it is ultimately sold. if 
the plan proposed by F. F. 
Craft, of New York city, is 
adopted, the freight charge 
can be cut in half. 

Mr. Craft's idea is to haul 
the milk hot instead of iced. 
‘This would permit the hauling 
of fresh milk for distances up 


By Joseph Brinker 


‘The world is brought up on milk, 
Eight cents of the price you now pay 
for a quart of milk goes toward bring- 
ing it to your door. Therefore a bet- 
ter system of transportation means 
cheaper milk. 

Mr, F. F, Graft, a milk expert of 
New York city, says that he can bring 
milk from the farmer's cow to your 
doorstep for three cents a quart. 

Children in the large cities die for 
want of milk. A reduction of five 
cents a quart would save lives. 


to eight hundred miles — 
double the distance it is now 
practicable to haul cans of 
milk iced in transit. If this is 
done, it will eliminate a further 
increase in price due to a short- 
age of milk threatened by the 
inability of the present area of 
supply to keep pace with the 
demand for milk. 

Less than ten years ago, 
‘New York had a population of 
approximately three millions, 
To-day the number in six 
millions, Has the territory 
from which New York's milk 
supply is secured increased? 
Statistics show that it has not. 

‘As large cities like New 
York and Chicago increase in 
size, it will become more and 
more difficult to secure the 


tem of "zones" ‘containing the retail milk stations makes an easy sofution of the problem of distribution 


required amount of milk. ‘The only 
way to overcome this condition is to 
get the milk from points farther and 
farther away. Under the present 
method of hauling iced milk in cans, 
this distance cannot be increased be- 
cause of the limitations of train speed 
and the inability to keep the milk from 
souring before reaching its destination. 
‘The limit has been reached, for milk 
trains traveling at passenger-express- 
train speed of forty miles an hour take 
at least ten hours to carry the milk 
from some sources to the eity. 


How the Present System Began 


‘The first steam-railway milk train 
was run into New York city about 
thirty years ago. Then the milk was 
all collected within a radius of forty 
to fifty miles. Milk stations vere 
built every three or four miles along 
the railroad by-a private individual 
who received about ten cents a can 
from the railroad for every can of 
mille passing through his stations and 
hauled to its destination by that par- 
ticularrailrond. The railroad was glad 
to pay this small 
amount because it 
helped to build up 
its business. ‘Then, 
as the city grew, 
the farms with from 
one to ten cows 
that were formerly 
on the outskirts 
were turned into 
residential suburbs 
or into * large 
estates. The dairy 
farmers moved far- 
ther out, with the 
result that the milk 
had to be collected 
from greater and 
greater distances. 
‘This has gone on 
from year to year 
until now the limit 
is almost reached. 

‘fan attempt 


WE = 
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made to haul milk from greater dis- 
tances than four hundred miles by 
some more intensified method of ice 
refrigeration, the cost of ice and freight 
‘charges will make it impossible for that 
milk to compete with the milk col~ 
lected within the four-hundred-mile 
radius. 

‘But now comes a man, F. F. Craft, a 
milk expert of New York city, who 
proposes to change the entire existing 
scheme by heating the milk instead of 
cooling it to preserve it; to earry it in 
from seven-thousand- to twenty-thou- 
sand-gallon’ stanks instead of ten- 
gallon cans, and to bring it from double 
the distance at no. greater freight 
charge, by saving in the cost of keeping 
it sweet while in transit. 

In the first place, he would use a 
hhuge steel tank mounted on an ordi- 
nary freight-car framework. This tank 
has a manhole at the top for filling, 
and is lined throughout with glass, 80 
that not a drop of milk touches the 
metal. Around the outside of the steel 
tank is a layer of insulation, then 
‘air space, and another layer of ins 
tion, with an outside covering of cor- 


ao 


rugated iron to protect the insulation 
from engine sparks. The filling-pipe 
‘extends clear from the manhole almost 
to the bottom of the tank, and passes 
through a hollow glass-lined float that 
rests on top of the milk and prevents 
it from swashing back and forth and 
turning into butter while in transit 
over the long distances. As the tank 
is filled, the float moves up the straight 
sides of the tank, but always remains 
‘on top of the milic. 

‘The space between the two layers of 
insulation is filled with live steam 
from the locomotive at a temperature 
of 125° Fuhrenbeit in the same manner 
‘as steam is now piped to heat ordinary 
passenger coaches. 


Temperature and Handling Economics 


This temperature, sulficient to keep 
the milk, is about the same as that at 
which milk is now drawn off the 
Pasteurization tank. The temperature 
of each tank is kept constant by means 
of an ordinary steam thermostat such 
as is commonly used on the radiators 
of our newer office buildings and pub- 
lie schools. 

But Mr. Craft 
does not consider 
the problem solved 
merely by the use 
of such a heated 
tank, He goes still 
further and elimi- 
nates many of the 
handlings that now 
go to increase the 
cost of milk to the 
consumer. At the 
point of railroad 
pickup he loads the 
mil directly into 
the tank-cars from 
the — Pasteurizing 
plant, pointing out 
that,” because of 
lower labor and 
rent charges, Pas- 
teurization can be 
done more eco- 
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He Would Transport Milk in Heated Tank-Cars 


Fenton F. Craft was bom in 1867 at Jefferson, New 
York, on one of the largest dairy farms in the state. He 


Anis he te tn charge of the lange: butter-prodocing 


creamery in the state of New York the first Pasteurizing 
machines were introduced Into this country. It was 
‘from these machines that Mr. Craft conceived his dea of 
tranuporting mile in heated tanicears instead of in cans in 
iced fefrigerator-cars. ‘He claims that in the milk-tank 
‘ar, milk st 125° Fahrenheit can be shipped one thousand 
‘sles at no greater cost than that for moving i three 
Ihundred miles under teed Fefrigeration. 


nomieally in the country than in the 
congested city. Because the milk is 
handled in larger quantities, there is 
no need for as many small stations as 
‘at present, and the new ones could be 
twenty miles apart. The territory 
within a radius of ten miles of each 
station could then be more economic 
ally served by motor-trucks than 
farmers’ horse-wagons, and each of 
these steps would reduce the number 
of handlings and the price of milk 
accordingly. 


Gravity Saves Man-Power 


Arriving at the city milk station, Mr. 
Craft lets the milk flow out of the ear- 
tank by gravity directly into the 
cooling-tank, from which it again 
flows by gravity to the bottling 
machine, where it is cased and moved 
on roller gravity conveyors directly 
into the bodies of great ten-ton tra 
ers hauled by motor tractors, 

‘The saving effected by such a 
method of handling may be realized 
by contrasting the method with the 
present one, in which the milk is first 
placed in small cans on the farm; 


hauled to the nearest milk station 
in slow horse-wagons; unloaded and 
then loaded into the milk train; un- 
loaded again at the city freight-station: 
and loaded into tractors, which carry it 
to the city milk plant, where the cans 
are again unloaded into the Pasteuriz- 
ing tank, and from there into the 
cooler and the bottling-machine and 
thence to the waiting tractor. 

From this point in the path of the 
milk from the farm to the table, Mr. 
Craft maintains that the price can be 
still further reduced by those who 
want milk at a lower cost by making 
the buyers go to distributing stations 
in their own localities instead of 
delivering it by wagon to the window- 
ledge, doorstep, or dumb-waiter shelf 
Although he does not wish to deprive 
those who can afford to pay the price 
of doorstep delivery, he claims that 
the price should and could be reduced 
from three to five cents a quart by the 
“earry” plan. 

‘As contrasted with the present 
method of horse-wagon, door-step de- 
livery, by which a driver delivers 
about 250 quarts a day at a cost of 
about three and one-half cents, he 
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would ship the milk in huge ten-ton 
trailers and tractors. These can de- 
liver to local milk stations or grocery 
stores approximately twelve thousand 
‘quarts a day in four trips at the rate 
of about one half cent a quart. 


How the Price is Lowered 


This would show a saving of three 
cents a quart, which, with the ability 
to buy milk from one to two cents a 
quart cheaper at double the distance 
from which it is now collected, would 
show a saving of from four to five 
cents aquart. ‘This calculation assumes 
no saving in the freight cost, the sav- 
ing in icing offsetting the cost of haul- 
ing over the longer distances. 

‘An additional saving could be made 
by charging a deposit for every bottle 
taken from the local distributing 
tion. 

Under the present scheme, the aver- 
age life of milk bottle is twenty-two 
trips. If the buyers were made to find 
it worth while to return their bottles, 
the average life might be increased 
indefinitely and the price of the milk 
accordingly reduced. 


November, 1920 


Lost! 


$6000 Worth of Radium! 


The electroscope discovered it among the ashes 


By Raymond Francis Yates 


‘IX thousand dollars’ worth 
i eeeclernetern 
a furnace. It came out 
in the ashes. How it was 
pee Sane 
ot Ti 
A nurse was removing ten 
‘tubes of radium from a patient. 
She lost one in doing so. Six 
radium in a tube the size of 
your little finger! A diligent 
search of the room failed to 
reveal the presence of the little 
tube and as a final effort the 
ST oats 
for. In this case he was Pro- 


from radium alpha, beta, and 
gamma rays. Ordinarily air is 
a fair insulator, but when 
these radium rays get mixed 
up with it, its insulating or 
non-conducting properties 
rapidly vanish and it becomes 
a fairly good conductor. We 
ean understand then that the 
air about a small quantity of 
radium—smaller than one can 
hope to imagine—is a poor in- 
sulator and if any charged 
bodies are present, their 
charges are sure to leak off 
{into the atmosphere. 

If an electroseope is brought 


fessor Lawrence of the Uni- 
versity of Roches 

‘The radium detective did 
not arrive on the scene armed 
to the teeth or prepared for an en- 
counter with some bold robber. He 
came in with a very simple looking in- 
strument under his arm—an electro- 
scope, The electroscope can detect the 
presence of radium in much the same 
fashion we would detect Limburger 
cheese if it were hidden away. The 
electroscope is sort of a "nose" for 
smelling radium and in this respect it 
is tremendously sensitive. 

‘The electroscope is really an instru- 
ment for detecting electrical charges. 
‘We learned at school that like charges 
of electricity repel one another. 
For instance, if two tiny pieces of 
gold leaf both had a negative 
ey would insist on staying 
ym each other; they would 


away 
repel each other. If one had a nega- 
tive and one a positive charge, they 


would insist on remaining together, 
or, if they had no charges at all on 
their surfaces, they would be in- 
different. 

‘The electroscope 
works on just this 
principle. Two 
tiny pieces of gold 
leaf are suspended 
at the end of a 
metal rod en- 
closed in a glass 
vessel and care 
fully insulated, 
which means that 
it is prevented 
from coming in 
contact with any- 
thing that is a 
conductor of elee- 


clectroscope is brought near radians 
the gold leaf loves its charges and comes together 


dry silk it will become charged with 
positive electricity. Part of this posi- 
tive charge from the glass rod ean be 
made to flow to the surface of the gold 
leaf in the electroscope by merely 
bringing the glass rod in contact with 
the projecting metal rod. At this 
instant the gold leaf will fly apart and 
remain in this position until a con- 
ducting substance is brought in con- 
tact with the metal rod. If this is 
done, the charges on the gold leaf will 
leak off and it will come back to its 
normal position. If an electroscope is, 
allowed to stand in a charged condition 
the charges will gradually escape into 
the atmosphere. The rapidity of this 
leaking process will depend upon the 
condition of the air; whether it is dry 
or damp. 

We will now set out to find the 
missing radium. Radium iscontinually 
shooting off tiny particles; atoms, 
really. Scientists eall these emanations 


near asmall amount of radium, 
the gold leaf will instantly de- 
tect its presence by coming 
together, If the radium is 
some distance from the electroscope, 
the gold leaf may move just a very 
small distance, but the radium detec~ 
tive has a magnifier trained on it and 
if it moves he is sure to soe it do it. 

When Professor Lawrence set out to 
find the radium, he set the electroscope 
up in the room where it was used on 
the patient. ‘The instrument failed to 
register. The radium had not been 
lost in the room. It was somewhere 
else. Probably:the nurse got it mixed 
up with the bandages from the patient 
and it was thrown in the furnace. The 
ashes from the furnace were examined 
by the radium detective and, sure 
enough, the electroscope responded 
instantiy- Further examination re 
vealed the fused tube which contained 
the radium. 

‘The radium was not lost, The 
search was continued until’ every 
possible milligram of the valuable 
metal was recovered. Rudium will 

‘not burn. 

After Professor 
Lawrence found, 
the radium in the 
ashes, a hurry-up 
call Was sent out 


for a physicist 
from a large 
radium company. 
After he arrived 

the 

shes 
were placed in sev~ 


eral quart fruit- 
Jars and taken to 
the laboratory 
and all but $210 


tricity. worth of the 

If a glass rod is $6000 worth 
rubbed briskly The wientife radium detective at work after having found that of radium was 
with a piece of ‘six thousand dollars’ worth of radium was contained in an esh-can recovered, 
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How It Really Happened; 


In which is shown that those 
film palaces are not always 


pot surprising. that 
{ines a hundfed thousand dollars a year 
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or, Movies in the Making r ‘ 


breath-taking thrillers of the 
what they appear to us to be 


Living Forever—Why Not? 


What the scientists have discovered 
about the secret of perpetual youth 


lands of n goat or of a vig- 
Grows sheep; and my ani- 
mals were rejuvenated and 
gamboled about just as they 


did when they were youn 
Vouoworr, 


NY one of us can 
get from an in- 
surance company 

‘an estimate of how long. 

he may expect to live. 

He will be told that the 

average American white 

man lives sixty years and 
the (e woman sixty. 
four, That is to say, of 
all white children born in 

‘America, the average age 

at death will be sixty for 

males and sixty-four for 
females. And if he asks 
the officials of the Life 

Extension Institute, they 

will give him great piles 

of statistics to prove to 
hhim that the expectation 
of life for men and 


Our Lease on Life 


According to C. H. 
Forsyth, in the Decem- 
ber, 1919, issue of the 
Ameri Statistical 
‘Association's quarterly, 
the expectation of Itfe 


for a male white of native parentage 

which in 1890 was 
56.1, had fallen in 1910 to 5 
the expectation at forty, which in 1890 eannot add a year to our lives and is from eancer, 


at ten years of 


By Arthur Benington 


Are We Wound Up Like Clocks? 


Who has not looked forward a hundred 
years and wondered what the world will be 
like, and then thought, “+I shall not be here 
to see it?” And yet—why not? Am I not 
healthy man, in the prime of life, suffering 
from no disease of which I am aware, with 
@ stomach that revels in Welsh rabbits at 
midnight, with a heart that pumps with the 
steady rhythm of a perfect steam-engine? 
And yet I would bet my life-insurance 
policies against a German mark that in a 
hundred years I shall be dead. You, too, are 
just as sure that you will not be here to see 
the year 2020. 

Are we, then, wound up like a clock to run 
for a certain number of days and then stop? 

We hear occasionally of men and women 
passing the century mark. We know the 
giant sequoias of California live for thousands 
of years. Dr. Eugene Lyman Fisk tells us 
there is no reason why we should not live for 
centuries. Why, then, are we so sure that 
we shall not see the next century? 

In this article Mr. Benington reviews all 
that science has discovered to shed light on 
= question: “Why can’t we live forever?” 


1. And ind inereased skill if it 


irgery. What, one heart, 149.8 from pneumonis 
ue of all thin greater from tuberculosis, 107-4 from’ kidney 
troubles, 


natural stamina to resist 
the diseases that attack 
adults. Second, life has 
become so complex and 
strenuous that the hu- 
man body has not yet 
been able to adapt itself 
to the stresses and 
strains that are the in- 
evitable concor 
the swift pace 
leading. 


Why We Die 


Dr. E. B. Rittenhouse 
tells us that there are 
always 1,500,000 Ameri- 
cans ill with preventable 
diseases; that four out 
of every ten deaths are 
preventable or could 
have been prevented. 
Dr. Eugene Lyman 


ages of eighteen and 
sixty, 8,500,000 show 
evidences of  approach- 
ing organic disease or 


read the causes of 
In 1917—a typieal year, 
in which the figures were 
not complicated by the 
war—14.2 of every thou- 
sand persons in the 
United States died; out 
of every hundred thou- 
sand deaths 153.2 were 
from diseases of the 
146.4 


from apoplexy, 81.6 
9 from diarrhoea, 25.3 


was 32,8, had fallen in 1910 to 29.9. A 
large loss in expectation was shown 
also by the native white of foreign or 
mixed parentage, 

‘This seems a paradoxical result of 
all our modern science, all our vaunted 
hygiene, all our improved methods of 


even bringing us to an earlier death? 

‘The answer to this last question is 
double-barreled. First, our improved 
methodsof taking careof babiesaresav- 
ing a host of weaklings that, but for this, 
care, would have perished in infancy, 
and that grow to manhood without the 


from diseases of the arteries, 17.2 from 
influenza, 16.9 from diabetes, 16.5 
from diphtheria, 16.3 from bronchitis, 
108.8 from accidents of all sorts. Arte- 
rial diseases and diabetes show an 
Increase that is really alarming; for in 
1900 only 6.1 per 100,000 died of the 
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former and only 9.7 of the latter. 
‘These, with those of the heart and 
Kidneys, are diseases that result 
directly’ from the strain and stress of 
modern life. 
‘One has but to glance at the faces of 
a group of women of high society 
toward the end of the season to 
see the ravages that high living 
and late hours have wrought 
upon them. “It is the pace 
that kills.” And it is the pace 
that, brings on old age before 
its time. “Many learned physi- 
ologists have speculated upon 
il its eauses, and have 
treatises to prove that 
we are all potentially immortal 
and might live for hundreds or 
even thousands of years, if we 
could avold—oh, so | many 
things! And they have pointed 
to the lives of famous old men 
as examples of what we ought 
to do to attain to their extraordinary 
length of days. ‘The classic example is, 
that of Cornaro, who lived comfortably 
to the age of ninety-cight, his secret 
being his diet, in which he limited 
himself to twelve ounces of food a day 
A living example is Count Greppi, an 
Italian senator and former diplomat, 
who. is hale and hearty at nearl 
‘one hundred and one. Count Grep} 
says his rule of life has been to allo 
himself no sensations—he assures us 
he has never loved 
If the price of passing the century 
be abstention from the joys of life, 
why live at all? Most of us prefer “a 
short life and a merry one" to a long 
life spent in clamlike seclusion, 


Nature's Reason for Limiting Life 


But mankind is not alone in growing 
old and dying. It shares this fate 
with all creatures, animal and vege- 
table. It seems that every species has 
itsown allotted term 


to mate, and die at once. They 


do not even eat, having no digestive 
apparatus. 

‘On the other hand, there are locusts 
that live seventeen years from the day 
they are hatched. Eels live sixty 
years: pike two hundred; turtles live 


more than two hundred; small birds 
live seven or eight years; eagles more 
than one hundred; whales live several 
centuries; horses from fifteen to thirty 
years; elephants from thirty to forty, 
though it is popularly supposed that 
they live to one hundred years. 


Parts of Us Are Immortal 


But when we get far down in the 
seale of.life we find creatures that 
never die—yes, and some that are very 
difficult to kill. The rotifers, for ex- 
ample, many of the bacteria, and some 
small nematodes ean actually be 
desiccated and stored away in a dry 
place for a long time and then revived 
by moisture. Creatures that are 
unicellular are immortal-—that is, of 
course, if some hungry thing does not 
come along and make a dinner of them. 

More marvelous still, we are assured 
by such authorities’ as Professor 
Jacques Loeb and Dr. Alexis Carrel 


that every single cell of our own 
bodies is, or ean be, immortal. Dr, 
Carrel has fragments of the heart of 
an embryo chicken, cut out eight 
years ago, which are still alive and 
growing. ‘Leo Loeb has proved the 
immortality of cancer cells, Livers 

removed from the body and 
supplied with artificial cireula- 
tion secrete bile and produce 
urea; kidneys under similar 
circumstances secrete urine, and 
hearts continue to beat. 

‘And certain organs have been 
removed from men already 
dead, kept on ice for days, im- 
planted or grafted into’ the 
bodies of other men, and lived. 
‘The glands of reproduction 
have been transplanted from 
the bodies of dead young men 
into those of living old men, and 
not only survived, but rejuven- 
ated their hosts, 

Thus it is demonstrated that the 
death of the body does not involve 
with it the immediate death of all 
tissues and organs. 

If, then, every one of the myriad 
cells of our bodies is immortal, why, 
we may ask, ean they not live as a 
group? Does life X life = death? ‘To 
undestand this apparent paradox, we 
shall have to study the processes that 
go on with our bodies, beginning even 
before birth and ceasing only with 
death. 


Our Body Cells Never Die 


Friedrich von Mueller, lecturing at 
Munich five years ago, remarked that 
‘old age begins in adolescence, and that 
it would be almost true to say that we 
begin to die as soon as we are born. 
For death is only the climax of a long 
period of degeneration. A. word 
meet with constantly in medical litera- 
‘ture is “metabolism.” This is used to 

describe the process 


of life, to which it 
adheres closely as an 
aver: and Weis- 
mann’ has shown 
that this term among 
animals is usually 
that required for 
reproducing its kind 
and giving its off 
spring such parental 
care as it may need. 
Among plants, the 
fungi live but a few 
daye; there ate a 

nuals, biennials, and 
perennials, of which 
the baobab is known 
to live 5000 years. 
Many insects live in 
the image stage only 
a few hours. The 


by which the cells of 
‘our bodies absorb 
from the blood the 
nutriment, we give 
them in the way of 
food and oxygen and 
eliminate the worn- 
‘out matter. 


‘These cells are 
formed of proto- 
; each has its 
and every 


‘one of them had its 
origin in the split 
ting in two of an- 
other cell. ‘They 
have many different 
forms, according to 
the work they have 
to perform in the 
body. There are 


cephemerids rise from 
their grublike stage 
in the water, fly 
about long enough 


nerve cells, muscle 
cells, bone cells, liver, 
cells, gland cells, and, 
a multitude" of 


others. But all are essentially alike in 
that they are primitive cells resem- 
bling the unicellular animals at the 
bottom of the scale of life, and, like 
these, potentially immortal. ‘They 
are all made of the four elements, car- 
hon, hydrogen, oxygen, and nitrogen, 
and the processes of metabolism that 
take place in them all the time are 
nothing but chemical changes. They 
have the power of turning the simple 
molecules that are led to them by the 
blood stream— taken 
up by it from the 
food we eat—into 
the more complex 
elements of which 
they are composed 
(anabolism), and 
splitting up complex 
elements into sim- 
pler ones (extabo- 
lism). ‘This is a proc- 
ess of oxidation, 
and the power to 
perform these chem- 
feal reactions —a 
power that is pos 
sessed by no chemist, 
oneurth- is inherent, 
in each tiny cell, 
By this oxidation the cells keep all 
the organs of our bodies in working 
order, removing debris and repairing 
losses. The digestive juices in our 
stomachs and intestines prepare the 
food for absorption by the blood. 
‘Many persons have wondered why the 
cells of the stomach and intestines are 
not themselves digested by their own 
juices, Fermi says it is because the 
digestive ferments—prineipal of which 
fare trypsin and pepsin—-can not pene- 
trate living cells; and Loeb suggest: 
that the living molecule of protein is 
not hydrolyzable. However this may 


be, we know that living cells are 
proof against attacky from these 
ferments, 


The Battle Waged within Us 


In youth the metabolism is prin- 
cipally a process of building up. When 
full growth has been attained, it is an 
even balance between building up and 
breaking down; in other words, itis a 
mere keeping in repair. When the 
body is invaded by the germs of a 
disease, a battle royal takes place 
between the soldiers or policemen of 
the blood (called phagocytes) and the 
invading army of microbes. If the 
former be the stronger, the latter are 
killed, and we recover; if the latter be 
the more powerful, the former are #0 
reduced in number that they can no 
longer protect the cells of our organs 
from the poisons liberated by the mi 
erobes, and we die, 

‘There are diseases from which we 
may recover, but which leave certain 
‘organs in a weakened or wrecked con- 
dition—like the devastated regions of 
France and Ttaly after the invading 


Germans and Austrians had been 
driven out. Such an organ no longer 
performs its functions as efficiently as 
before. 

There are also other diseases from 
which we never really recover; we 
may seem to, but the germs have 
merely barricaded themselves in such 
secret places as the marrow of our 
hones or the chambers of our brains, 
and they may break out again after 


many years. 


Some disease germs enter our bodies 
with our food; others are breathed in; 
others penetrate through a cut or abra- 
sion. 

‘Those germs that enter with our food 
find in our intestines a fertile field for 
their development. Metchnikoff at- 
tributed the onset of old age to the 
germs that flourish in the large intes- 
tine; he went so far as to say that if 
we had our large intestines removed, 
we should live longer, and he pre- 
seribed cultures of sour milk as an 
antidote to the poisons liberated by 
these germs 

Again, the cells in their perpetual 
work of ‘metabolism tire; Laumonier 
has shown that they slowly degenerate 
and their walls thicken; thus they can 
no longer get rid of the debris, and 
they become clogged with the prod- 
ucts of their own activity. 

‘The cells of our bones collect lime, 
and this gradually takes the place of 
the gristly part, until, as we grow older, 
the bones become brittle. Too often 
our arteries share in this same kind of 
hardening. Improper diet. lack of 


“1c athe pace tat ill,” and 
city reas con es 


Luigh Comaro, un Itatian of the sixteenth century, was told by 
his doctors that he would not live past middle age. ‘He reduced 
his diet to twelve ounces of food day and lived to ninety-cight 
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fresh air, exercise and rest, over- 
indulgence in such things as ‘alcohol 
and tobacco, help all of these insidious 
processes by upsetting the metabolism, 
overtaxing the eells, and introducing 
foreign poisons into the system. And 
thus does our body begin to show 
signs of age. 

Some organs degenerate before 
others. Friedman says our bodies 
begin to lose their elasticity after the 
very first decade of life. ‘The thymus 

gland, in normal in- 
dividuals, atrophies 
at puberty; athletes 
attain their maxi- 
mum power before 
they are thirty and 
this then begins to 
wane; the eyesight 
starts on the down- 
ward grade at about 
fitty. 

‘These. phases are 
manifestations of the 
degradation or death 
of the cells of the 
organs affected, due 
to wear and tear and 
Poison, the latter 
either introduced 
from outside or produced by the cella 
themselves (autolysis), 


Repairing Bodies Like Clocks 


Attempts have been made, and 
seemingly with some success, to repair 
artificially the organs that have broken 
down or worn out under the strain of 
living. In recent years we have heard 
much about the functions of the s0- 
called “ductless” glands, and a new 
department of medicine, called en- 
doerinology, hax been built upon them. 
It is known that these glands--the 
thyroid, spleen, supra-renals, pineal, 
pituitary, and ‘other glands, besides 
some of those that manufacture other 
secretions for which they have ducts, 
notably those of reproduction-—pro- 
duce certain secretions which they 
pour directly into the blood without 
passing through special ducts, and 
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these secretions exercise a powerful but 
mysterious and as yet only partially 
understood effect upon our whole sys- 
tem. The thyroid gland, for example, 
situated in front of the throat on both 
sides of the “Adam's apple,” affects 
our development. When it is absent 
or deficient at birth, the infant grows 
to manhood, but his mind does not 
develop and we have a “eretin,” a 
twenty-year-old man with the mind of 
a child of two. When, on the other 
hand, this gland is enlarged or 
works too vigorously, exoph- 
thalmie goiter is the result. 
‘The endocrinologists are now 
curing cretins by administer- 
ing extract of the thyroid 
glands of animals. And they 
vometimes cure exophthalmic 
goiter by cutting out the en- 
larged thyroid, but it is a dan- 
geroue operation. 

Extraordinary results of ex- 
periments with thyroids have 
recently been obtained by 
Julian Huxley in England, and upon 
these some of the English newspapers 
have based highly colored articles in 
which his discoveries are hailed as an 
“elixir of youth,” much as Dr. Brown 

quard’s discovery of the properties 
of the duetless glands was hailed. in 
1856, and as the grafting of interstitial 
tissue from the reproductive glands, 
described by Lydston, of Chicago, and 
reannounced by Voronoff, of Paris, 
was hailed a few months ago. 

Tt is noteworthy that the wide- 
spread interest aroused by such dis- 
coveries as these is evidence of the 
almoat universal desire to prolong, not 
life, but youth! 


Experiments on Animals 


Huxley's experiments were on sey- 
eral of the lower animals, to which he 


administered thyroid extract. Para- 
mecium (a unicellular animaleule that 
multiplies by splitting in two), when 


fed on thyroid extract, split twice as 
often as normally. ‘Tadpoles turned 
Into frogs twice as quickly as usual, but 
ceased to grow, #0 that the experi- 
rmenter had adult frogs no bigger than 
flies. 

‘On the other hand, tadpoles from 
which the thyroid gland had been ex- 


while the turtle may see 


cised grew to a monstrous size, but 
remained tadpoles with tails and gills, 
never turning into frogs. 

The axolotl, which is the larval or 
tadpole stage of a great salamander 
called amblystoma, lives in the marshy 
streams around the Gulf of Mexico, 
breathing through gills like a fish. Its 
adult form, living on land and breath- 
ing air through lungs, is rarely seen, 
and it is only a few years since an 
accident revealed that the former 


‘The fungi in this picture will live but a few hours: 
fs two hundredth birthday 


develops into the latter. A strange 
fact about this creature—or these 
creatures—is that, although the ax- 
lot! is only the rudimentary form, as 
the caterpillar is of the butterfly, it 
often lives and dies without develop- 
ig further; it mates, lays eggs, and 
these hatch into new axolotls, while 
the adult emblystoma has ' never 
been known to mate or to lay an 
org. 
By administering thyroid extract to 
aquatic axolotls, Huxley suceeded in 
transformation into 
land-living amblystomas. 
‘Thyroid extract is given to human 
beings as a medicine to stimulate their 
metabolism. Kendall has calculated 
that one milli {in the form of 
thyroxin, will increase the metabolism 
of a one-hundred-and -fifty-pound 
man two per cent, and he has estab- 
lished a regular scale of dosage on this 
basis 
After studying these and the many 
artificial methods now in use for re- 
pairing the deficiencies or the wear of 
our organs, and considering the multi 
farious plans for safeguarding mankind 
from the attacks of disease or for help- 
ing him to conquer it, well may one 
wonder why it is that we all continue 
to grow old and die, just as our fathers 


‘making repairs on the human body, doctors have recently trans- 
Slanted’ organs from ‘monkeys to fen with astonishing remit 


did before us. If our individual 
organs ean be kept alive and healthy 
after we are dead, if the cells of our 
bodies can live on indefinitely, how is 
it that the totality of those organs and 
cells is doomed to perish? 

Professor Jacques Loeb, of the 
Rockefeller Institute, says: ““Imme- 
diately after the cessation of the heart- 
beat and respiration, the cells of the 
muscles of the skin ‘and probably of 
many or most other organs are still 

alive and might continue to 
live if transferred to another 
body with circulation and res- 


of the lack of oxygen supply 
in the dead body, they will, 


however, die comparatively 
rapidly.” For death is due to 
cessation of oxidation. As 
pointed out above, the activity 
of all the cells is merely a 
process of oxidation, To quote 
Loeb again, “While all the 
cells may be immortal, they 
can be so only in the presence of oxy- 
gen and the nutritive solution which 
the cireulating blood furnishes. With 
the proper supply of oxygen cut off, 
they can no longer live.” And “some 
‘accident sooner or later introduces the 
poison that reduces immortality to 
mortality.’ 


No Way Yet to Beat Nature 


We have not yet learned how to 
attain long life, much less to conquer 
death. If we would reach a ripe and 
healthy old age, we must work less, 
play more, breathe pure air, avoid all 
excesses, pay stricter attention to 
water filtration and to the efticient dis- 
posal of sewage and garbage; we must. 
free ourselves from the bondage of the 
house-fly and the mosquito; we must 
eat and drink in moderation—in other 
words, we must do, collectively and 
individually, all the well-known thing 
that help us to defy disease. 

But we should have begun with our 
ancestors, for most of us have inherited 
constitutional weaknesses or defects. 
It is useless to rely upon grafting of 
monkey glands or injection of thyroid 
extract. By these we may succeed 
speeding up the motor for a brief time, 
but the ultimate effect will be like that 
of putting new wine into old bottles, 
or pierie acid into the gasoline-tank of 
an automobile—the engines will work 
with unwonted vigor for a few hours, 
and then all is over forever. 

Loeb suggests that every’ speeding 
up of natural processes is compensated 
for by a decrease in the span of life. 
‘And Dr. Edmond Perrier, commenting 
‘on the effects of thyroid extract upon 
the axolotl transforming it from a 
breeding, egg-laying juvenile into an 
impotent, sexless adult—says: “If 
sterility is the price we have to pay for 
eternal youth—no, thank you!” 
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A Gunboat in War—a 


IT PHE Kitemore was a Bitsy gunboat during the war; now 
chantman. 


Merchantman in Peace 
now, with war paint off, and dec’ cut away, she is another 
Newel as the picture in the lower left-hand’ comer shows. 
"Now she can carry five hundred and seventy tons of cargo 
ships in ber class will also be made over into merchantmen 
2 
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This tiny a 
ore ‘than an automobile, 
feeds no larger shed to 

{iy and will ise and land in 
‘our back yard 


ET'S go flyin 
"LF You'll be mying 
that before long with the 
utmost calm, Take for 
example the new. sport 
airplane shown herewith. It costs but 
‘two thousand dollars, and Wgallon and 
fa hal of gasoline will run it for-an 
hour. Moreover, War Department 
records show that flying accidents are 
no more frequent than automobile 


A Flexible Gate S 


HEN the careless chauffeur 
speeds toward a railroad cross- 
ithout heeding the “Stop, Look, 
and Listen” sign, there is likely to be 
an accident. 

‘A barrier to prevent vehicles from 
encountering this danger has been 


invented by Joseph B. Strauss, of 
Chieago. 


His device consists of two 


The Airplane for You and Me 


landing-field. 
shed nine feet wide, twenty feet long, 
and seven feet high will do, because 
the wings are detachable and can be 
removed in ten minutes. A cable 
release lever makes this possible. 


accidents, considering their numbers. 

The new sporting airplane is much 
smaller than most. It has a two- 
cylinder, twenty-one-horsepower en 
gine, with a maximum speed of fifty 
miles an hour. Its weight is only 425 


tops Automobiles 


If this obstruction were absolutely’ 
rigid, there would be a bad crash 
resulting from the sudden stopping 
of the truck or touring-ear. But 
‘Mr. Strauss's clever design allows for 
such an occurrence by this flexible 
obstruction, one that “gives” to a 
certain extent when the heavy motor 
vehicle strikes it. This permits of 


It is called a sporting it~ 

plane. "No wonder! The 

{eitgs can be taken off inten 

Ininuter "and. the airplane 
‘Dtent 


tomed 


pounds and it can land 
the low speed of 

miles an 
A good sized lot 
will be sufficient for a 
‘As for a hangar, any, 


a quick stop without eapsiz- 
ing the vehicle or demolish- 
ing the gate, providing, of 
course, that the chauffeur is 
not driving his vehicle too 


recklessly. 
Heat Water with Stes 


F you have steam heat, a new 

heater will provide hot water 
Live steam and cold 
water are conducted to a central 
chamber in which the steam, 
through small openings, is 
brought into contact with’ the 
water. The water condenses and 
absorbs the steam and becomes 
heated. 

From the mixing-chamber it passes to another chamber 
containing a thermostat. ‘This instrument consists of a 
flexible metal bellows enclosed in a rigid shell filled 
‘with a volatile fluid, the boiling-point of which is a few 
degrees below the temperature of the water: 

‘As the hot water passes around the shell, the liquid within 
is volatilized and exerts a pressure on the bellows propor- 
tional to the water's temperature. If the water is hotter 
‘tharr desired, the pressure of the volatilized control liquid 
forees the bellows down, and with it a thrust-pin, which 
controls the valve admitting the steam 


‘suspended by suit 
able weights and operated by 
motors. When a train is eoming, 
the gate slowered across theroad. 


‘When an automobile reaches the railroad crossing, it runs into 
the flexible gate, coming to an instant stop 
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By. Airship ;to the North Pole 


The Peary of the future will explore 
the frigid zone ‘ina floating laboratory 


EWSPAPERS have always re- By Lieutenant Clifford A. Tinker progress of the ship is sont by wire- 


ferred to the last desperate ef- 
fort of a Nansen, a Scott, or a 
Peary to reach his. geographical goal 
‘asa""dash for the pole.” Anda “dash” 
itis. A few dogs hauling a few sledges, 
one or two instruments, barely enough 
food to keep body and soul together 
such is the equipment of the daring 
expedition that makes the supreme 
effort. 

Now, a polar expedition is essentially 
‘4 scientific undertaking. Its primary 
object is to increase the world’s stock 
of knowledge. Science needs time to 
make its discoveries. It must have 
leisure in which to experiment and to 
penetrate into the unknown, 


The “Admiral Peary” 


A huge airship of the Zeppelin type 
will enable the explorer of the future 
to study the geography of the poles in 
tifie way. There need be 
"The great gas bag can 
ms over u given region. It 
will accomplish in a week what could 
not be accomplished in years with the 
aid of, whaling-vessels and teams of 
dogs. That exploring ship of the 
future—of the very near future, in 
fact—will be a veritable scientific 
Inboratory. 

Let us name her the Admiral Peary. 

Behold her, ready for her voy- 
‘age to the north polar regions. 
‘She is housed at the great hangar 
tat Spitzbergen, whence sailed the 
ill-fated Andrée and his com- 
panions in their free balloon, the 
Ornen, on July 11, 1897, never to 
‘be seen again. From the same 
spot, Danes Island, Walter Well- 
‘man, fifteen years’ ahead of the 
time, also tried to reach the pole 
by dirigible. 

‘The Admiral Peary, stream- 
lined from bow to stern, a giant 
fone thousand feet long, reaches 
from the floor of the immense 
hangar to its very rafters. Her 
diameter is one hundred feet; her 
‘crew numbers one hundred men; 
her load is two hundred tons. 
‘You marvel at her bulk. 

You enter this leviathan. You 
walk down the passageway. 
Countless steel trusses and Iat- 
ticed struts encompass you and 
extend almost as far as the eye 
can reach. These great tanks are 
filled with gasoline; those en- 
gines there equal the efforts of 
three thousand horses; that ele- 
vator takes you to the observa- 


tion rooms one’ hundred feet above. 
The rooms along the sides are for the 
scientists. They are provided with 
many instruments and equipped with 
laboratories—the astronomer, the geol- 
ogist, the ethnologist, the botanist, the 
meteorologist. Here are the quarters 
of the erew and officers; there are the 
pantries, the dining-saloon, the hos- 
pital, the lounging-room; in'the center 
is the dynamo-room and the radio 
equipment. Even a huge telescope is 
mounted in a well-ike compartment 
amidships. On top are placed the 
four auxiliary airplanes for emer 
gency use. The photographic depart- 
ment is housed in an after compart- 
ment. 

‘A walk of eight hundred feet along 
the metal-floored passageway toward 
the bow of the ship brings you to the 
streamlined pilot-house, which pro- 
jects ten feet below the main ribs of 
the hull. You descend and report to 
the captain, who tells you that the 
start will be made in ten minutes. 

‘The great doors of the hangar roll 
‘open, the ship slowly emerges. The 
engines are warming up. A. deep- 
voiced gong resounds through the 
length of the dirigible, and the’ land 
drops away. The voyage has begun. 


‘The time of starting and the hourly. 


less to Washington. Thanks to 
radio, you are but two minutes from 
home. 

The ship turns her prow westward. 
She crosses the open sea, 20 called by 
courtesy, for it is crowded by floating 
icy mountains. Great spreading floes, 
miles in extent, stretch out to meet the 
horizon. You wonder how far away 
that horizon may be. You step to the 
dial. ‘The ship is at twelve hundre- 
feet altitude, and thus it is forty 168 
to the horizon, Your range of =ision 
includes an area of more than five 
thousand square miles. ‘Think of that 
in the polar regions, where in times 
past an entire expedition has been so 
buried in by icy barriers that its mem- 
bers died of starvation, ignorant of the 
rescue party only a few miles away. 

You are thrilled at the unending 
panorama, by the wonderful fields of 
snow and ice, and the stretches of 
water like blue veins between the floes, 
and the ghastly whiteness of the tower- 
ing icebergs ax they topple and swing 
with crushing force against other bergs 
or burst through some narrow floe to 
‘waters beyond, 

Hark! ‘The call to lunch, You pro- 
ceed to the electrically heated dining- 
saloon to enjoy a four-course lunch, 
with salad and fresh fruit. You return 
to the pilot-house. 


To the Pole in a Week 


What is that gray mass over 
westward? Northeast Cape on 
Amdrup Land; Greenland, if you 
please. You have been’ flying 
along at one hundred miles an 
hour, and in one week's time you 
will cover as much territory as all 
the aretie explorers formerly 
covered in four centuries. 

Thus the Admiral Peary floats 
over ice and snow, over chaotic 
frost-bound lands, over seas of 
steely blue, and gray wind-swept 
rock patehes; on over the spots 
‘where heroes died, where wintered 
starving, desperate » voyagers, 
‘where “Farthest North” was writ- 
ten, where hunger and disease 
turned back the brave, And 
then, at a certain hour, the eap- 
tain calls your attention toa pateh 
‘on the frozen surface. Asthe ship 
descends for closer investigation, 
you make out a pile of stones 


North Pole cairn’ 


November, 1920 


To the North Pole by Dirigible Airship 
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A New Factor in Brass 


EXT to iron and steel, the production of brass 
IN ‘castings and rolled products is one of the largest 
of the metal Industrie 

‘To make braas castings and such rolled products as 
sheets, rods, ete., it is, of course, necessary to melt the 
original pure metals first, to mix them properly, and to 
pour them into molds as castings or into ingots that 
later rolled. For a long time this has been accom- 
of crucible furnaces or gas- or oil-fired 
ther melted in crucibles, or oil- or gas- 
fired, only small quantities can be melted at one time; 
but of the two processes, the oil- or gas-fired is to be 
preferred. 

Recently a new and interesting development has 
taken place in the melting end of this industry— 
melting by electricity. ‘The development of the electric 
furnace as « melting medium for brass and copper and 
other non-ferrous alloys 
has largely taken place in 
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Teeth Sharpened While You Wait 


HE Wakamba dentist does not look for cavities—he 


makes them. He chisels and then files his patients’ 
teeth until each tooth ends in asharp point. Why? So 
that his patients ean tear raw meat with neatness and 
despatch. 

The Wakamba tribe is one of the least civilized tribes of 
Africa. The men will sell their wives for a few cows. 
Everybody eats raw meat; in fact, very little cooking 
of any kind is done, 


The idea of having 
teeth chiseled 
filed is not a 


and 


but the Wa- 
men don't 
mind it at all, One 


of them is shown be- 
low reclining in his 
dentist's arms. 


if 
‘a 7 


they ‘have their 
teeth filed. to 


sharp points 


‘Among the Wakamba, one of the least civilieed 
‘African tribes, the dentist makes cavities in teeth 


Hay Forked Down Automatically 


FPOR,* lone time inventors have been designing machines 
for getting hay into the hay-loft, but none of them 
have worried about getting it out again. George Chromy, 

‘on the contrary, has felt 
the need of such a me- 


the past two years. 

Electrie melting has sev- 
eral advantages, among 
which are closér regulation 
of the temperatures, small. 
er loss by volatilization 
and spills, the handling of 
ger quantities at one 
time, and greater uniform. 
ity of product. 

Electric melting was 
first used in melting silver. 
In a few years it has 
spread to brass of all 
kinds, coinage metals and 
alloys, aluminum and 
some of its alloys, and to 
other fields, 

‘The constant appear- 
ance of new 
alloys, some involving the 
use of the rarer metals, 
new uses for the more 
common alloysand metals, 
and the unlimited possi- 
bilities for new combina- 


chanical hay-puller and 
has therefore invented 
one. 


‘A handle, a weight, and 
afork, properly connected, 
constitute the chief fen- 
tures of this machine. 
Start with the handle. 
‘When the farmer wishes 
to pull down some hay, he 
turns the handle, thus 
causing a rope to wind 
around adrum. This rope 
passes over a series of 
pulleys attached to the 
roof, and terminates in a 
hanging weight, To that 
section of the rope that 
passes over the hay, a 
fork is attached. Thus, 
when the farmer turns the 
handle, the fork drags 
across the hay and pulls it 
down. ‘Then, when the 
handle is released, the 


weight pulls the fork back 


tions assure a wide use for 
the electrie furnace. * 


“Turning the handle pulls down some hay from the loft. Re- 
leasing the handle pulls the fork to its starting position 


to its original position, 
ready for a second trip. 
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‘Steam shovels at work 


“tripping the aren of coal 


Te war no job for the city fre deps 


ent; engineers had to be called in 


Fighting a Burning Coal-Mine Under a City 
The battle is still being waged 


HERE ix a coul-mine burni 

under one of Pittsburgh's, moat 
exclusive residential sections. ‘The 
fire started in 1914. A few months 
later it spread rapidly and became a 
source of great danger to the commu- 
nity. ‘To know that a fire is burning 
under the street you live on, with the 
possibility that it may actually extend 
under your home, would not add any- 
thing to your feeling of comfort and 
security. 

‘The people in the Squirrel Hill 
section of Pittsburgh, where the fire 
occurred, did not give the matter 
much thought until the street above 
the burning mine became so hot that 
pedestrians were unable to walk upon it. 
‘The street: was completely undermined 
by the fire, and part of it eaved in. 


The Engineers’ Plan 


‘This was’ no job for the fire dey 
ment. Putting out mine fires is a job 
for engineers. Water could not be 
used, and it would not do any good 
even if it were possible to apply it. 
When the city engineers reached the 
fire and studied it, they decided to dig 
down a short distance and build a clay 
wall or barrier beyond which it would 
be impossible for the fire to spread. 
‘This plan was put into effect, and it 


By James Hope 


was thought that the fire would soon 
burn itself out. But the engineers were 
disappointed. The fire did not burn 
itself out. It grew hotter and hotter. 
The heat caused the clay wall to 
crumble, and the fire spread rapidly 
to thicker coal deposits. 

‘There was another hurry-up call for 
the engineers. This time they decided 
to strip the vieinity of coal as far as 
possible, and steam-shovels were put 
to work. The excavation was earried 
on with great haste to prevent the fire 
from spreading to sections forty feet 
beneath the surface. To permit the 
fire to reach these areas meant almost 
complete disaster to the entire com- 
munity. It was very difficult to fight 
the fire at depths varying from ten to 
twenty feet. At a depth of forty feet, 
effective work would have been almost 
impossible. 


Coal, One Dollar a Ton 


‘The race with the fire continued for 
some time. Steam-shovels dug fran- 
tically. Coal became so plentiful that 
it was sold to the people in the neigh- 
borhood for one dollar a ton. At 
times during the operations burning 
portions of the mine were exposed, 


x 


Although the fire was subdued to a 
great extent, it was not entirely ex- 
tinguished. “The battle with it is still 
being wages 


A Constant Supply of Oxygen 


‘The coal-mine in which the fire 
started is a very old one. It has been 
abandoned for forty years. The fire 
received its necessary supply of oxygen 
through several openings. It is difficult 
to imagine how ferocious a coal fire 
may become, burning underground. 
As the oxygen is used up in the com- 
bustion of the coal, a partial vacuum 
is created. This lowering of pressure 
causes air to find its way in from the 
outside and the fire never lacks a fresh 
supply of oxygen. 

Coal-mine fires are not uncommon, 
but they usually occur in unpopulated 
Gistricts where they are allowed to burn 
themselves out, owing to the great cost 
of extinguishing them. A cos 
burning under a city is a more serious 

it simply must be put out 
regardless of cost and trouble. If it is, 
allowed to reach deposits that extend 
beyond a certain distance underground, 
the job of putting it out becomes well 
nigh impossible. The use of dynamite 
is bad. Tt loosens the coal and offers, 
more fuel for the fire. 


Demountable Bodies Will Keep 
Your Truck Moving 


How motor-truck failures be- 
came successes when loading 
and unloading time was reduced 


By Joseph Brinker 


MONG the 900,000- 
‘odd — motor-trucks 
now in use there are 

some that do not save 
money in comparison with 
horses, if the cost per unit 
moved alone is considered. 
‘There are countless in- 
fances where horses are 
illemployed because the 
truck apnarently cannot 
compete. So-called short 
hauls or excessively long 
loading and unloading 
times.as compared with the 
time actually spent in mo- 
tion during the possible 
working day work in favor 
of the horse. 

Phe motor-truck is a 
meas of modern highway 
tranaport:-only when, its 
wheels are actually. turn 
ing. When it js standing 
idle, when, for example, it 
is loading oF unloading, it 
ig a mere repository for 
goods, and. a most « 
pensive one: Truck oper 
tion includes many im- 
portant factors, but none 
of greater moment than 
‘the method of loading and 
unloading, for no delivery 
{s complete until the goods 
are loaded and again un- 


loaded. A truck is losing money when 


clivery costa were secured by the use of detachable semi 


Lower 6 
trailers, loaded while 


Making the Motor-Truck Pay 


In this article, the fifth of the Popular 
Science Monthly's series on the right way to 
use the motor-truck, Mr. Brinker takes up the 
important subject of demountable bodies. 
Here we learn how demountable bodies have 
made motor-trucks pay, after hey had lost 
money because they were being used according 
to old horse-wagon principles. 

Efficiency of motor delivery is not to be mea- 
sured by horse standards. Other important 
business-building facts must be considered— 
among them the motor-truck’s ability to cover 
& great territory and to meet emergencies. 
Sometimes these in themselves justify the 
purchase of trucks. But the principle of keep- 
‘ing the truck moving, of cutting down loading 
and "unloading time, should, more than any 
other, govern transportation by truck. 

Perhaps there are questions about motor- 
trucks and their uses that you would like to 
ask, Send them in, Mr. Brinker will be glad 
to give you the benefit of his wide knowledge 
and experience. 


porting amall packages of groceries or 


the hauling tractors were on the road 


trucks do the same 
amount of work as: five 
trucks without them. This 
is equivalent to a saving in 
truck costs and operation 
of over $12,000 a year, 
Besides, his ‘demountable 
bodies enabled him to do 
away with the labor of two 
loaders and one checker 
and to save $375 a month 


able bodies and 
ment to hoist them was 
ess than $2000, Yet they 


500 a year. 
was made possible by cut- 
ting down the loading 
time from thirty minutes 
without demountable 
bodies to less than ten 
minutes with them, 

‘As they are loaded with 
groceries the demountable 
bodies are suspended in 
the stockroom from short 
overhead tracks running 
perpendicularly to the 
‘edge of the loading plat- 
form. Those act as switch 
tracks from which the 
loaded bodies are trans- 
ferred by means of an 
overhead moving carriage 


upon a second set of tracks in front of 


its wheels are not turning. ‘The greater 
‘the ratio between the idle standing 
time and the total possible working 
time each day, the less is the useful 
work done. To reduce to a minimum 
the idle truck standing time during 
loading and unloading operations, that 
ig an axiom in the correct operation, 
of motor-trucks. 

It is because demountable bodies 
help to reduce idle standing time that 
‘they are so important. They may be 
employed to equal advantage where 
either package or bulk goods are to be 
hauled, either between fixed points or 
on delivery routes. ‘The suecese of the 
demountable body is not dependent 
upon the kind of goods moved, for it 
hhas been applied successfully in trans- 


drugs as well as cases of goods weighing 
one half ton, loads of lumber, bags of 
mail, rolls of print paper, boxes of fruit, 
and even five-ton loads of bulk coal. 

Wherever the ease of the motor-truck 
seems hopeless because of the con- 
Citions of extreme loading and unload~ 
ing delays under which it must be 
operated, the applied study of the 
principle of demountable bodies will 
in nine cases out of ten make the truck 
installation not only possible, but 
highly profitable. 


A Saving of $16,500 a Year 


Take, for example, the case of a 
St. Louis grocer. By using five de- 
mountable bodies he made three 


and parallel to the edge of the loading 
platform. Thus a body loaded on any: 
one of the five switches may’ be trans- 
ferred to the second set of tracks in 
front of the platform and moved 
directly over the waiting truck chassis 
and then deposited upon it. 

Short hauls have always been the 
bane of successful truck operation. 
Let us see how a Philadelphia pub- 
lishing company reduced its haulage 
costs 12 cents a ton on round trips-only 
1.1 miles in length. We will learn how 
wonderful are the saving possibilities 
of the demountable-body idea. .This 
saving is perhaps the most noteworthy 
in the history of motor-truck installa- 
tions; for it was made not with one 
class of goods, but with five dissimilar 
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lasses of loads, including rolls of print 
paper, bales of waste paper, bags of 
printed periodicals to be mailed, com- 
mon case freight, and even bulk coal. 

Using two types of demountable 
bodies, one chassis is able to haul five 
classes of goods at will. A box or 
gondola demountable body is used ex- 
elusively for coal. The rolls of paper, 
the bales of waste paper, and the com- 
mon freight are carried on the perma- 
nent platform of the truck chassis. A 
demountable platform body with mov- 
able side stakes is employed to haul 
the mail-bags of periodicals between 
the publishing plant and the railroad 
station, whence they are distributed. 


Reducing Traffic Congestion 


In this work, more demountable 
bodies are used ‘than trucks, so that 
demountable bodies suspended by 
hoists in front of the loading platform 
are being loaded while other loaded 
bodies are being transferred from pl 
to railroad station and empty bodies 
from railroad station to plant, The 
successful operation of this plan neces- 
sitated similar equipment for removing 
the demountable bodies at the railroad 
station where the jurisdiction for install- 
ingsuch equipment wasout of the hands 
of the company owning the trucks. 
‘Yet the demountable-body plan so 
reduced vehicular congestion at the 


railroad station that 28,000 pounds 
more of outbound mail could be 
handled daily without additional truck 
equipment; the railroad was glad to 
permit the erection of the overhead 
hoist necessary for the body removals. 

‘This is one of the few cases on record 
where an outside concern or one not 
owning or controlling the trucks used 
in the work, has cooperated to make 
the demountable-body idea one hun- 
dred per cent efficient at both ends of 
the haul. With a total yearly tonnage 
hauled of 105,000, this trifing 12 cents 
aton saved by the use of electric trucks 
with demountable bodies, as against 
horse-wagons without them, has 
meant a reduetion in truck cost alone 
of $12,600. 

By using the two types of demount- 
able bodies and the fixed platform of 
the truck as a third type, the trucks are 
never idle as long as there is work for 
them to do. When there i no mail to 
be hauled, the demountable body may 
be removed and the trucks used for 
hauling freight, bales of waste paper, 
or rolls of print paper, which last are 
removed by means of special electric 
hoists that can load or unload 9000 
pounds in 12 minutes, or less than one 
third the time required by hand. 

‘When coal is to be moved, the 
demountable coal body is simply 
lowered upon the fixed chassis pl 
form; the coal flows down from an 


overhead hopper and is unloaded by 
gravity. Both the demountable coal 
and platform stake-sided bodies are 
mounted and dismounted from the 
truck chassis by means of overhead 
hoists operated by a differential block 
and falls, 


Double Loading Capacity 


A wholesale dry-goods company in 
Baltimore, Maryland, spent $15,000 
in a demountable-body installation 
and saved $22,000 in trucking costs 
during the first year, in addition to a 
like amount yearly’ ever since. In 
addition to these savings, the fact that 
the demountable bodies were already 
installed and in operation when the 
railroad congestion became acute dur- 
ing the war, made it unnecessary for 

or build « new 
warehouse which would have cost 
at least $100,000. The demountable- 
body investment included thirty de- 
mountable bodies and fourteen sets of 
hoists. ‘The bodies are used in con- 
junction with eighteen five-ton electric 
trucks to move the company's goods 
between its main and subsidiary ware- 
houses, 

The use of the demountable bodies 
has practically doubled the work 
capacity of the trucks with which they 
are used. Without the demountable 
bodies each truck averaged about four 


~ 
l 


‘Showing the equipment needed for a motor-truck demountable-body installation. This arrangement of overhead tracks for 
handling demountable bodies enabled a St. Louis grocery firm to save $16,500 a year at an initial expense of less than $2000 


and a half loads a day. With the 
identical truck and a demountable 
body, the average number of loads a 
day has been inereased to eight and 
fone quarter. 

‘As shown in one of the accompan; 
ing illustrations, the method of in- 
stalling the demountable bodies is just 
the reverse of the usual procedure; for 
they are suspended from hoists, so that 
they are parallel to the edge of the 
loading platform in- 
stead of perpendicular 
to it, This procedure 
was followed because it 
was desired to have all 
of the loading and un- 
loading performed un- 
der cover, and to do this 
the bodies had to be 
placed in an alley run- 

through the build~ 
from one street to 
the next, ‘Thus the 
trucks enter one end of 
the alley, dispose of 
theirempty bodies, have 
the loaded bodies placed 
upon them, and then 
pass out of the alley in 
the same general direc- 
tion as that in which 
they entered. ‘This re- 
duces congestion in thealley and enables 
the trucks to change their bodies and 
begin theirnexttrip within ten minutes, 


Easy Transference of Bodies 


jation is also unusual in 
ing up or maneuvering ix 
necessary for the transference of either 
‘the loaded or the empty bodies. The 
‘overhead hoists on which the bodies 
are moved extend clear across the 
alley. When a truck with an empty 


if 


body 


body enters, it runs forward beneath 
one of the free hoists. The empty body 
is lifted off and moved sideways to 
the door in front of the loading plat- 
form. The truck then moves forward 
to a point opposite one of the hoists 
with a loaded body, which is moved 
sideways over the truck chassis and 
deposited upon it. 

A Brooklyn manufacturer of paper 
products has reduced the time of 


‘A manufacturer of paper products reduced the time of loading his 
five-ton trucks by twenty-five minutes by the use of the demountable 

‘hown here. ‘The bodies are loaded within the building 
and’ moved tothe waiting truck chassis on an overhead: track 


loading each of his five-ton trucks 
from forty-five minutes to twenty 
minutes by the use of demountable 
bodies. These bodies are loaded 
entirely inside of the building; are 
picked up on an overhead hoist; moved 
to the loading door and transferred 
directly upon the truck chassis. At 
the present time hand-chain hoists are 
employed to propel the bodies from the 
point where loaded to the motor- 
trucks. It is estimated, however, that 
the loading time can be reduced from 


Popular Science Monthly 
twenty minutes to five minutes by the 
installation of an electric motor to 


propel the hoists and bodies on their 
overhead tracks. 


Bodies on Rollers and Nesting Bodies 


A grocer in Los Angeles has applied 
the demountable-body idea in an 
unusual manner by building the 
truck body in two parts, each 
art being mounted on 
roller casters which per- 
‘mit the truck body to 
be moved at will 
around the stockroom, 
while being loaded. 

When ready to be 
transferred to the 
truck chassis,each body 
is picked up from the 
floor by an electric 
crane which runs on 
overhead telphers or 
tracks leading out over 
the truck chassis at the 
loading platform. By 
the use of the electric 
telpher, all hand move- 
ment of the bodies has 
been eliminated. ‘The 
truck leaves with its 
loaded body within 
five minutes after it has backed up 
to the loading platform with its 
empty body. 

Before the demountable bodies were 
employed, it often took a whole hour 
to load one truck because of the large 
number of packages required to make 
up a five-ton load. 

‘A further development of the de- 
mountable-body idea appears in the 
form of nest bodies, which are placed 
inside of the usual body permanently 
mounted on the truck chassis. One 


“How the demountable body, mounted on rollers is pulled off Uhe truck chassis on to an inclined 


platform wien empty, and allowed, 


‘after having been loaded, to roll down the platform by gravity to the truck chassis. Two bodies are used with one truck 


good example of such nest-body de- 
‘sign is that used by the Arlington 
Mills in Lawrence, Massachusetts, 
where skeins of yarn are loaded into 
wheeled hampers in the spinaing- 
room and then rolled to the edge of the 
loading platform, where three of them 
can be placed in the ordinary body of « 
two-ton truck. This takes but two or 
three minutes of the truck's time, 
whereas at least half an hour would be 
required if the same amount of yarn 
were loaded by hand into an ordinary 
body. 

Even loads of lumber may be ear- 
ried successfully in demountable 
bodies. One lumber company in 
Neponset, Massachusetts, employs two 
demountable bodies in connection 
with each of its trucks. One body is 
Jonded at the lumber-yard, while the 
other is on the truck making ite deliv 
ery. ‘The demountable bodies are 
moved about the yard on horse- 
wagons for the collection of the loads, 
and when loaded are moved to two 
horizontal beams placed on 
either side of a driveway. 
Here jacks are employed to 
lift the beams vertically and 
remove the bodies from the 
horse-wagons. The hori- 
zontal beams are then 
jacked up still higher, so 
that the truck chassis may 
back directly beneath the 
body. ‘The body is depos 
ited upon the truck by re 
easing the jacks. 

By this means idle load- 
ing time of the lumber truck 
has been virtually elimin- 
ated. Without demount- 
able bodies it took over an 
hour to load the same 
amount of lumber, 


Drugs also may be transported with 
success in demountable bodies. One 
New York drug company employing 
fifteen demountable bodies in eon- 
junction with ten motor-trucks has 
been able to handle a three hundred 
per cent increase in business without 
the addition of more trucks. 


The Demountable Trailer 


In still other applications of the 
fundamental idea, demountable bodies, 
may take the form of trailers which are 
detached from the hauling tractors 
when backed up to the loading plat- 
form to be loaded. ‘The front ends 
of the trailers may be supported by. 
means of wooden horses, jacks, or even 
stands pivoted to the under side of 
the semi-trailer frame and swung 
up out of the way when the trailer 
is connected to the tractor. The 


uuse of semi-trailers in this manner 
permits larger loads to be carried than 
on conventional 


could be moved 


Thedemountable-body in 
stallation pictured. above 


ont $15,000. Tt saved 
$22,000 cach year in idle 
truck time, The. de 


mountable body equip 
Inent enabled the trucks 
to double the tonnage of 
foods handled. Thirty 
Semountable ‘bodies are 
wed with cnty eighteen 
‘motor trucks, 


trucks of the same engine horsepower 
as the tractor. 

‘One wholesale grocer, who operates 
a chain of thirty-nine hundred retail 
stores, employs at its main plant 
fleet ‘of thirty-seven trailers used 
in conjunction with twenty five-ton 
tractors. Ordinary trucks proved a 
failure at first in this work, because it 
took each one two hours to load. Tho 
semi-trailers, loaded in advance, can 
be coupled to the tractors in eight 
minutes. 

‘The same idea of demountable semi- 
trailers has been worked out success 
fully for the transportation of fruit 
from the orchards to the packing 

ations and from the packing stations 
totherailroads, In one instance, thre: 
five-ton trucks and nine six-ton semi 
trailers have displaced one hundred 
and twenty horses in moving the fruit 
between the orchards and the packing- 
houses and thence to the railroad 
shipping-point. Three trailers aro 
used with each tractor, one being 

louded at the orchard, one 
en route, and the third a 
the packing-house. As soon 
fas a tractor arrives at the 
packing-house from the or- 
chard, it drops its trailer 
and returns to the orchard 
with its empty trailer. 

Each trailer is equipped 
with jacks, mounted on a 
stand suspended from the 
trailer frame. When con- 
nected with the tractor, 
the jacks and frame are 
swung up out of the way. 
‘The efficiency of the semi- 
trailer demountable body 
is further increased by the 
use of gravity-roller con. 
veyors for unloading. 


at in the chair is connected clectrically 
tol densitive current detecting iastrursent 


Your Heart’s History 


RIN 


smoke a ciga- 
dollar bill, and 


rete, find 
your heartbeats will quicke 
irregular sections of the heart 


recorded upon a moving photographic film 
by the electrocardiograph. It has been 
found that the heart, upon contraction of 
certain of its muscles, generates a small 
electric current. ‘This current fluctuates 
with the movement of the heart, and by 


recording these fluctuations the electro- 
cardiograph will cause this organ to write 
its autobiography. 


‘The electrocardiograph is one of the most 
sensitive instruments in the world. When it is 
properly connected with the human system, no 
‘movement of the heart is too small or too weak for 
it to record. This instrument is capable of laying 
bare the innermost secrets of that little orgam that 
faithfully pumps blood through our system. 

‘The Elathoven galvanometer is really the 
“heart” of the electrocardiograph. It is nothing 
more than a sensitive instrument for the detection 
of weak electrical impulses. 

A fine thread of spun quarts is suspended between the 
poles of two powerful magnets. When an electric current 
asses through this fiber 
of quartz, it will be dis- 
turbed, the extent of the 
disturbance depending 
‘upon the strength of the 
current. If the shadow 
of the fiber of quarts is 
‘cast upon a moving pho- 
tographic film, every 
movement of the quartz 
may be recorded. 

By suitable connec- 
tions with the human 
body, the minute current 
generated by the heart 
may be caused to pass 
through the quartz fiber 
of the electrocardiograph 
and the record is then 
produced upon the pho- 
tographic film. ‘The sen- 
sitive quartz fiber is 
faithfully sympathetic to 


speed of 


HE Crow is one of the world’ 
dots the blue sky of England. 
ty-five miles an hour. 


Popular Science Monthly 


This City Is a Toy 


TY et eek ten npn x tytn stciatne ad se 
moving street-cars, 
and all phases of metropolitan life reproduced in a passing 
show before you. This is not a freak, 
whieh ean be used to demonstrate the interesting inven- 
tions of the day. 

With clever electrical manipulation, automatically con- 
trolled, the daylight comes upon the city and its street 


wutomobiles, crowds of people, 


ut an actual toy, 


life begins. 

Automobiles, wagons, trains, and street-cars 
operate; and ‘people, ‘resembling the Lillk 
putians’ described in “Gulliver's Travels 
move about through the streets. Some of them 
crowd about the door of a moving-pieture show, 
as true as life itself: 

‘As the day advances and dusk drops its soft 
light, the illumination of the shop-windows be- 
gins, and the city takes on the brilliancy of 
artificial ilumination, ‘The headlights of trains 
glimmer as they emerge from the tunnel and 
stop at station platforms. The fountain in the 
public square begins to play and colored lights, 
cast their glow upon the shrubbery of the 
park. 

In this toy city a boy finds interest in the 
mechanical equipment of present-day urban 
life. Perhaps it will influence his whole future. 


Here is a city uovurpassed by any in “Gulliver's Travels” 


As the Crow Flies 


smallest airplanes. It 
It can carry you at a 
‘The British Crow weighs 
220 pounds and has a 
wing spread of but six- 
teen feet, Its motor is a 
forty-horsepower engi 
twin-eylinder, air-cooled, 
mounted on the front of 
the plane. Tt forms, 
with its mountings and 
gas-tank, a complete 
unit that ean be easily 
detached. Mr. Fred- 
erick Koolhaven is its 
designer. 

‘Those who have fol- 
lowed the development 
of the airplane will find « 
certain similarity be- 
tween this machine and 
the old Demoiselle of 
Santos-Dumont. Like 
the Demoiselle, the Crow 
is probably difficult to 
control because of the 


every movement of the 
heart. 


very high center of 
gravity. 


It Will Revolutionize Pipe-Laying 


"TWO Englishmen, Captain A. R. Mang. 
nall and Captain Irving, have invented 


‘4 machine that will revolutionize present- 


day pipe and cable laying. 

‘The portable apparatus weighs only 
thirteen hundred pounds, and consists of a 
hydraulle cylinder earried on trunnions in 


“gun” is dropped on to its framework in 
the pit, and is connected to a gasoline- 
driven pump set. The water is in continual 
circulation. ‘The gun is turned to a vertical 
position and the “pilot” is dropped into it. 

‘Then tho gun is turned down, and, after 
being alined on position at the next pit, the 
pilot is thrust into the ground. The ad- 
rminsion and exhaust valves are operated 
by one lever, The gun is again raised, and 
tthe first extension. piece pressed into it; 
fonce more the gun is lowered, and the 
pilot thrust forward by the extension, 
‘This operation is repeated until the 
boring is completed, 

‘The operation occupies lees than one 
minute, 


Another Vacuum-Cleaner Job 


‘ACUUM cleaners will fill_pillow- 
‘casings with feathers! ‘This kink was 
discovered by a husband who one day 
found hia wife filling with feathers both a 
pillow-easing and the workroom. 

‘The husband took an embroidery-ring, 
placed it over the open end of the casing 
attached the casing to the back of the 
leaner, and when the cleaner was set in 
‘operation over the feathers, it sucked them 
into the easing. 


a 


Rescuing a Drowning Cork 


MAASY'S the time you've pushed a cork 
M1 into a bottle when trying to pull it 
out. Can it be fished out? 

‘Try this: Grease the inside of the 
bottle’s neck with vaseline and hold the 
bottle under the cold water for a few 
minutes. Spear the cork with a hatpin 
and draw it up into the neck of the bottle. 
Then heat the bottle, The expanding air 
within will force out the cork. 


First Aid to the Wheel 


CHIPPED wheel-flange or a broken 

axle will hold up a freight-train and 
perhaps several others. But there has 
been invented a skid shoe that will enable 
any train with broken wheels to limp to a 
siding for repairs. 

‘The skid shoe shown below fits in front 
of the wheel. ‘The shoe will slide along the 
tracks, and is so made that it will not 
falter when it reaches either curve or & 
switch, 


The Boy and the Binde 


'T is no wonder that the eleven-year-old 

bboy in the picture has « broad grin on 
hhis face. Farm work to him is as eaay as 
driving a horse and buggy. He wits on a 
all seat at the rear of a combination 
tractor and eight-foot wheat-binder, hold- 
ing a pair of ropes in his hands, and feels 
that he is lord of all he surveys, "By mean 
of the ropes he controls the speed and 
‘direction of his machine. 
‘the uninitiated the binder appears to 
be a most complicated piece of machinery 
Dut in reality it works as smoothly as the 
surface of the farm land permit, 

Can you imagine any child-labor law 
{in the land being strong enough to prevent 
farmer's sons helping their father, with 
‘sich a fascinating farm-tool as this? 

Formerly it took two grown men to do 
the work this boy is able to accomplish 
with the aid of machinery. 

‘Once again the law of compensation in 
proved not to be a myth, Farmers are 
short of laborers, and along comes this 
‘machine and eliminates one man's work, ot 
should we any the work of one man and a 


Seeding the Cantaloup 


'BEDING cantalou 
performed by the ni 
in which they grow. ‘The two halves of 
melon are turned quickly around a 
piece of rind, or other suitable object held 
between them. This motion dislodges the 
seeds, and they are collected in a vessel for 
future planting. 
Tradition eredita this extremely popular 
fruit with having been imported from 
Armenia. 


dvertising 
‘To do this he has put 


the fact 
large grinding-wheol on the front of 
his shop where the passers-by a 


stop. and their 
knives 

‘The stone has become so popular that the 
housekeepers of the neighborhood come to 
the store to sharpen their kitchen knives, 
It has become the neighborhood yrinding- 
stone and it serves a very worthy purpose 
People gather around it to sharpen thei 
knives and chat, the way they used to 
gather around the neighborhood pump. 

‘The shopkeeper claims that it has done 
much to help his business, people tre- 
quently recollecting their need of some 
item displayed in his windows. 


Horses Up to Their Hips 
in Mud 


HE horses ure not sitting down to take 
rest. They are trying very hard to 
et up. ‘Their hind lege are under the 
ground, not on it. ‘The potato-feld in 
Which the horses were working was very 
Doky, and, without warning, their hind 
legn sank. ‘The more they try to get out, 
the further in they sink. On the whole, 
though, they don’t seem frightened. 

‘The potato bags standing ereetly in the 
foreground will have to wait until the 
horses are extricated before they will be 
collected and carried to town. It seems 
evident that the farmer bas gone to wet help. 


sharpen ocket- 


Even the Fire in the Fireplace 
Is Unreal 


HE cheery glow of the fire ix quite un- 
able to rouse the listless moving-pleture 
heroine pictured above. 

Perhaps itis because that cheery glow is 
just the concentrated effort of several 
powerful electric lights operated by an 
electrician behind the scenes. And the 
flames that seem to be rising from the logs 
are really spurts of steam issuing from jets 
hidden behind the imitation logs. So, of 
course, there is nothing at all ebeery about 
the fire from the actress's viewpoint. ‘There 
is litle doubt, however, that the audience 
will enjoy it to the full and wish for one 
like it, and young couples will make a Yow 
that their new home shall have one 

‘Whether the interests cf science excuse 
‘our so mercilessly exposing an illusion of 
the moving-picture world, is a matter that 
must be decided by the individual. Pri- 
vately, we have our doubts, 


Here's the Parasol-Purse 


TS yizitef the coo! weather, the 
chief bather in the picture above 
carries her sunshade with her. But 


she does not put it between herself 
fand the sun. It is the latest thing i 
Sunshades and must not be left at 
home. 

‘When the sunshade is closed, it be- 
comes a handbag! The umbrella handle 
disappears divereetly within and the newly 
made bag is carried by hoops. Half of the 
handbag may be seen hanging down one 
side of the umbrella; the other half hangs 
down the other side. They look like orna- 

‘but they contain all the young 


do with her precious 
parasol when she goes into the water? 
That's easy: she doesn’t go in. Why put 
‘on pretty clothes just to get them wet ? 


Hens Out Walking with 
Their Keeper 


HEENS are 20 scarce in. Germany that 
they are never allowed to run around 
loose any more, ‘They are closely watched 
and kept in eaptivity, Every day they are 
{akon out for a walk, but they travel at the 
fend ofa string all the time, At night vari 
‘ous members of the family to which they 
Delong take turns at playing wat 

‘The hens in the pieture ap 
appreciate their” new dignity. 
cient enemy, the dog, has lost the pres- 
ige of former days. ‘The birds strut along, 
not realising, pomibly, that use and not 
hreauty is the reason for their importance. 


Painting Traffic Lines 


PAINTING trafic ines is « quick and 
easy job when you use a painting 
machine like this one. ‘The machine re 
‘sembles the whitewashing machines used 
for marking lines on a tennis-court, but 
its action is entirely different, ‘The paint 
does not drip upon the pavement. It is fed 
‘toa rotating circular brush that distributes 
it evenly in a narrow strip. 

‘As the brush approaches. the narrow 
fopening through which the paint is fed, its 
‘bristles are compressed between walls that 
extend on either side of the opening. The 
briatles ure also bent backward because of 
‘the decreased distance from the hub to the 
opening. At the point of greatest com 
ppreasion the brush reaches the feed open- 
Ing: whereupon it starts to expand unt it 
renee Hol ie i time to pat the 

ferment. The action is the same as in 
Rand-palnting, and the results are just as 
‘smooth, Above a man is painting a traffic 
line. on'a street, He travels quickly and 
will have completed the job in a few 
minutes, 


The Rat that Was Electrocuted 
by Motor 


ERY little while you hear of a rat 
jumping off the stairs and breaking its 
neck or leaping into a pail of water and 
drowning. Here is the sad case of a rat 
that electrocuted itself in true Sing Sing 
style. It stepped unknowingly on the 
electrical terminals of a high-powered 
English car, short-circuiting the current 
through its body. 

‘The driver of the car found it suddenly 
without juice. He started to hunt the 
source of the trouble, and came upon the 
burned body of the rat. The rat must 
have caused quite an are when it took the 
fatal step, for the main switch was also 
badly umed. At least, this rodent 
showed good judgment when it picked out 
‘one of the most expensive English cary in 
which to do the deed. 

Seriously speaking, the rat has become 
fan electrical pest. Central station men 
dread it because of its short-cireuiting 
proclivities. It is always stepping in where 
people fear to tread, even though it ia a 
‘solutely unfamiliar with the laws of electri 
ity. However, a dead rat is always good 
for the community at large. 


Eating the Greedy Camel 


AST the present price of kgrain, » camel is 
an expensive pet to keep. “He will eat 
three dollars’ worth of food a day, whereas 
1 bon constrictors aati with one rabbit 
month, 

‘When two exhibitors exchanged pets, the 
new camel-owner couldn't stand the ex- 
pense. He sold the camel to.a buteher, who 
ccut the animal up and sold him in steak 
form to hungry customers, 

‘This happened in Paris, where horse 
meat is not unknown and lion meat brings 
a fair price. 

However, we feel very sorry for the 
camel. If’ he had known what was in 
store for him, he might have dieted. 


‘These Telegraph-Poles Are Getting 
a Creosote Bath 


LONGER tite fr tlograph-poles is made 
possible by alternating hot and cold 
baths. 

‘The number of poles that ean be treated 
at one time varies with the aize of the treat 
‘ment tanks. The fibrous inner bark is 
removed from the end of the pole that goos 
into the ground: then the end is lowered. 
into a tank filled with ereosote heated to a 
temperature of 212* Fahrenheit. The pole 
remains in this hot bath for several hours 
and is then plunged into a cold creosote 
bath, there to remain for another two 
hours. 

When the pole is taken out it is ready 
for years of hard service.  Creonoted poles 
do not rot, and insects avoid them. 

‘This process of preserva. 
tion is used especially for 
cedar telegraph-poles. 


Salted Peanuts Roasted in 
the Shell 


JT i no longer necessary to shel 
peanuts before they ean be salted. 
‘They are now soaked in a strong 
brine, drained, and placed in this 
‘special roaster.” Before the process of 
roasting, an air pressure is applied 
thit forces the brine through the 
fibrous shell of the nut, imparting 
delicate flavor to the kernel. This 
‘done, the roasting is started and eon- 
‘tinded in the usual manner. 

‘The little roaster shown in the 
photograph below has been perfected 
expecially to carry out the new proc- 
fe of making peanuts salty without 

i hell, ‘This serves to 


Separating Seeds by Their Shape 


A, NOVEL seod-soparator divides round 
seed from thove that are egg-ehaped, 
longated, flat, three-cornered, or whatever 
shape a seed may be. It consists of two 
series of spiral channels through which the 
seeds ‘are passed. ‘The inner spirals are 
lower than the outer series. 

‘The round seeds attain greater velocity 
{n flowing through their spiral passage, so 
that they jump the low barrier and ulti- 
mately are deposited in the larger spiral, 
whence they empty through special spouts 
into bags. ‘The seeds that are not circular 
remain throughout their course in the 
inner spiral and are delivered into other 

‘The separator is chiefly yaluable in 
separating vetch from rye seed. 


Polishing Brass Buttons without 
Injuring the Coat 


KNOWING the fascinating power that 
brags buttons have on the gentler sex, 
it behooves all. officers to make their 
buttons shine brightly. But how can brass 
polish be applied to buttons without the 
Fisk of getting it on the cloth beneath? 

‘A New York patrolman's wife solved the 
problem by inventing a glass shield that is 
placed around the button. ‘The shield is 
made of two pieces of glass, each semi- 
circular in shape, which fit together. At 
the center the glass is grooved to receive 
the button and at the top it is grooved to 
make way for a spring adjustment that 
hholds the shield in place. Each semi- 
circular piece of glass is placed in » metal 
frame, and the two metal sections are 
linked together at the bottom and held 
together at the top by the spring. When 
the whole shield isin place it looks like the 
headlight of an automobile. It isolates the 
button completely and enables the person 
who is cleaning the button to polish it 
as strenuously as he would a doorbell. 

‘Above you nee dutiful policoman’s wi 
polishing her husband's brass buttons. 
ope alserely tat he wl not tae advan 
tage of her good work and try to dazale 
the passers-by. 


Popular Science Monthly 
When in Need of Coal, Why 
Not Use Sawdust? 


WH coat at fourteen dollars a ton, 
the use of sawdust as fuel will 
interest’ many people who have to heat 
hhomes this winter. 

"An offer in the British army has 
invented a small stove that uses saw- 
ust as fuel. He claims that it will 
keep two rooms comfortably heated 
in the coldest weather. Its construc- 
tion is very simple, sheet iron being 
used throughout. 

Tt is claimed that thestove will burn 
for twelve hours on one filling of saw- 


dust, which may be obtained at the 
local lumber-yard for a few cents, 
Sawdust burns quietly and produces 
practically no flame. 


& chair behind the 
shown in the photo- 
graph. You will appear to be suspended in 
‘the air in flight. ‘To make the picture more 
‘humorous, the proportions of passengers 
and airplane can be disregarded. Thus 
the photograph will show a large-sied 
image of yourself and friends and the 
fying-machine will” appear ridiculously 
Before airplanes were invented, it was 
common to make such pictures, using a 
le of transporta- 

was used. One 
could see a picture of a emall auto full of 
big people, "Now the airplane ved 
for its share in the funny picture-maker's 


‘November, 1920 


Washing Photograph Prints 

WHEN 2 tot of prints ure placed Ina 
flat tray to be washed, 

rust be taken to prevent them 

Ing together In such a way that 
erfectly cleared of hypo. Here is & 


that assures perfert wishing, 
anda are ave 


A'mesh cylinder of metal is revolved bi 
water-cups on each side, the power being 
furnished by a hose attucked to a 
fasieet. Tho revolution of the yl 


shuttles the prints and provides x complete 


washing as they are dipped below ul 
Tevel of the water contained in the low 
art of the washer 


‘Whan the work is finished, the eylinder 


ean be eually ited out 
removed. At intery 
‘whon dirt has settled In t 


nitainer, the water cxn be drained 
oving & stopper In the bottom, 
This print-washer provides « way. to i 
dle numbers of prints without one's hands 
in the water. When prints are washed with 
ingle stream, itis necessary toshullle them. 


Keep Your Small Metal Fares 
on a Safety-Pin 


INCE there is no coin between the 

nickel and the dime, railway eom- 
panies that have raised thelr fare to an 
intermediate amount are constantly: 
troubled with making change. It is not 
only difficult to obtain enough pennies to 
go round, but the conductors find their 
‘Work more complicated, 

In Aurora, Illinois, the street-railway 
company has issued "a small eoin that 
represents the new eight-cent fare. You 
Duy these coins by the 
down at a ticket-office, 
‘They are, however, very 
‘small, and you are liable to 
lose them if you earry them 
loose in your pocket. But 
since they are perforated, 
‘you can pick them up oma 
‘safety-pin, just as a woman 
picks up’ her stitches in 
knitting. An ordinary 

ety-pin will hold twenty 
coins comfortably. 

In the picture you see the 
coins on a pin, "Each coin 
hhas an A plainly outlined on 
it. Ain this case stands for 
‘Aurora. ‘Thisis a suggestion 
‘that grocery and dry-goods 
stores might follow. 


gf 


A Maple-Tree that 
Braced Itself 


surgeons sometimes find it neces 
to brace branches together with 
bolts and chaine to give them strength to 
withstand the ravages of storms. «It. it 
tunusual to find a tree that performs this 
feat itself. The illustration shows a red 
maple in which two separate branches grew 
{into one, forming a natural brace. 

When the tree was young, two branches 
were sent out from the trunk at different 
angles. ‘The wind rubbed these branches 
together, wearing away the bark until the 
growing inner layers were exposed. The 
two branches then grew together, form- 
ing a natural graft. Later the end’ of the 
upper branch died and the two became one, 


Absost 
‘expecially good sharp cheese. 
fort cheese in delicacy that has 
fore been manufactured only 
Europe where it was asserted the pr 
exinted, It was alvo 
nile wae necessary for 


every. one likes ch 


have disproved both, 
Roquefort cheese 
lly made in this eountry. 


has been atiece 


Not content with making itin this elimate, 
ur acientinte proved that gaut’s milk wan 
necewary. Cow's milk will produce 

tcxeallont cheese if tis properly ripened, 

ta heen found that a room with cone 
trolled temperature, molsture, and ale 
reulation is a good place to eure this pare 
ticular brand Iti placed 


in the curl perforated 
to permit air to elreulate through it. This 
brings about a more rapid growth of mold, 
and more mold, better cheese, 

‘As the cheese grows old, the holes gradu- 
ally close up. 


Let the Screwdriver Hold 
the Screw 


JEXPERT workmen can practically com. 
plete the operation of driving a screw 
with one hand. Most amateurs need both 
hhands and even then they do not get the 
screw in straight. For the benefit of 
amateurs and those who have but one arm 
the new screwdriver has been invented. 
‘An you see, the driving end has a curved 
metal attachment. Its job is to hold the 
serew in the proper position for the be- 
‘inning of the drive. ‘The attachment is 0 
curved that it is of double 
thickness at. the botto 
‘The lower section is open 80 
that the head of the screw 
‘ean be inserted, The upper 
section has a\ hole init 
through which the screw- 
driver can revolve, Both 
the driver and the screw 
tare in the same straight line 
‘and it is impossible to send 
the crew in crookedly if 
you hold the driver in a 
‘perpendicular position. 
‘The arms that grasp the 
hhead of the screw are curved 
to fit it and are adjusted to 
shold it firmly. “You must 
‘spread them in order to. re- 
Tease the head. 


= : — 
‘The apparatus has two separable units. One truck contains the 
hydrogen qenerator. The other truck mounts an engine 


A Balloon Hydrogen-Generator 
that Goes on Wheels 


YDROGEN is extensively used for filling balloons 
‘as well as for other scientific and commercial 
It is true that helium, being incombustible 
plosible, offers a distinct advantage over 
‘but it is a great deal more expensive and 
difficult to obtain in large quantities. 

In many cases the hydrogen is generated a long way 
from the place where it is to be used, and so it must be 
transported to that place, compressed 

Enter, 


in steel cylinders. But this method 
also is expensive, and is besides uceom- 
panied with great risk. 

Long before the war, apparatus was 
invented to generate hydrogen on the 
spot. 


HINA that is not hand painted 
how does it get its pattern? In 
an oven, we find; the pattern is baked 


Popular Science Monthly 
An Automatic Steam Siphon 


SUMP hole in a mill building was drained by a siphon 
located in the engine-room. The engineer was a for- 
getful chap and often neglected to stop the siphon. As a 
result, the basement of the mill was continually flooded. 
‘The trouble was overcome by making an automatic system. 
A float was placed in the sump. When the water rose 
to a certain point a switch closed a circuit containing an 
electric solenoid. The solenoid opened a valve on a small 
ter-supply pipe which caused water to flow into a 
iaphragm Valve controlling the steam passing through the 
siphon. In this way the steam supply to the siphon was 
cut off and a flooded cellar prevented. 
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the Movable Electric Furnace 


heat, and a red pilot light that acts as 
a warning to the operator when the 
furnace is on high heat, After the 


‘A new design of portable generator 
fa mounted on a truck. The hydro- 
igen is generated by the action of a 
metallic substance like silicium on a 
hot solution of sodium hydroxide in 
water. Another truck mounts an 
‘engine driven by a pump which sup- 
plies the generator with water and is 
used only in cases where no direct 
supply is available and the water has 
to be pumped from a river or pond. 

‘The gas is cooled and puri- 
fied by passing it through 
water; it is delivered with 
a purity of ninety-nine per 
cent, free from poisonous 
substances and admixtures. 
The temperature reached 
in the reaction is 110° Centi- 
grade, and the apparatus 
functions without refilling for 
a period of fifty or sixty 
minutes. 

‘No fire for heating the 
apparatus is necessary, and 
therefore there is pi 
cally no danger of ignition 
or explosion of the gas in 
case of a collision. 

‘The apparatus, which re~ 
quires three men for its 
operation, begins to supply 


‘on. An electric furnace that can be 
used for this purpose is shown here- 
with. It is small, but very strongly 
built. ‘The oven is mounted on steel 
casing, and its walls and door are 
thoroughly insulated, thus preventing 
lons of heat from radiation 

Mounted directly above the oven 
are the switches that control the heat- 
ing. ‘There is a main-line switch, a 
double throw switch for high and low 


switch is thrown on, maximum heat: 
can be reached in an hour and three 
quarters, and a very even distribution 
is maintained at all times. 

‘There are connections at the side of 
the control-board for attaching re- 
sistance-boxes when temperatures ts 
low as 300° Centigrade are required. 

‘The furnace can be used for any 
number of things—for example, heat- 
ing carbon steel in tool making, baking 
vitreous enamel, and harden- 
ing and tempering tools and 
dies. It is very es 
ated; there is a sh 
for the convenience of the 
operator, and the door is 
equipped with —counter- 
weights to keep it in position 
when opened. 

Apart from the advantage 
of size, this oven has other 
qualities. It has eliminated 
the fumes, noise, and smoke 
of the old-time furnace, and 
also {ts numerous gas-pipes. 

‘The use of the pilot light 
largely eliminates damage to 
the material that is’ being 
baked. 

Te is perfectly safe to go 
away and look after other 


hydrogen a few minutes after 
the starting of operations. 


business, if the oven is left 
at low heat. 


How the Blind May Read with Their Ears 
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‘An aged vessel i filled with cement and sunk to form part of a breakwater 


Converting Old War-ships into Breakwaters 


IVE us the old discarded battle- 
ships the people who live 
in the coast cities of England. Why 
do they want them? Of what use is 
a ship whose days asa fighter are past? 

From the warships that are no 
longer serviceable on the sea, all of the 
equipment is removed that’ might be 
still of service. The hulls of the ships, 
filled with stones and concrete, are 


then towed to points along the coast 
where breakwaters are needed, and 
sunk. Thus the discarded war-thip 
forms an efficient breakwater. A 
vessel such as the obsolete Prince 
George, alter twenty-five years of use- 
fulness, will continue to guard the 
coast, but in this new capacity. 

The ship will make a breakwater 390 
feet long. 
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The Flag that Never 
Wavers in the Wind 


AILROAD accidents are usu- 

ally due to improper signaling 
—flagging, for instance. The flag is 
often mounted on a stick thrust into 
the ground beside the tracks. The 
wind blows it down, and the en- 
gineer is unwarned. 

Alexander Currie, of Sorel, Can- 
ada, has invented a flagging ‘signal 
that can't possibly go astray. It 
consists of a metal rod mounted on 
a base that can be clamped securely 
to any track. ‘The rod is made in 
two telescoping sections. The metal 
flag is bolted to the top of the rod 
and is at right angles to the track. 

‘The whole signal can be packed, 
carried to the track, and set up in a 
very short time. 
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No accidents due to false signals can, 
happen when this new signal is used 


Tools that Released Men from Prison 


HREE desperate 

escaped from the Charlestown 
Stute Prison at Boston, a few months 
‘ago, by means of an ingenious con- 
trivance that they had manufactured 
in the prison shops. 

‘One of the escaping prisoners was a 
mulatto, and it was afterward dis- 
covered that this man possessed an 
almost diabolical cleverness 
in the handling of tools. It 
was he who manufactured 
the apparatus pictured on 
this page, which unlocked a 
cell door the lock of which 
was out of reach of the 
tallest prisoner. This me- 
chanical device is regarded 
by prison officials as the 
height of ingenuity. Tt was 
an improvised piece of 
mechanism made up of 
more than a score of parts, 
and perfectly put together. 

Its body is «rod an inch 


criminals 


in diameter and one and a half feet 
long. The “head” contained a loose 
part, semicircular in shape, through 
which was a neatly carved groove. 
Into the groove projected a screw that 
was used to keep secure a key when 
placed in the groove. The whole part 
at the “head” was controlled by a 
piston at whose end was a thumb- 


brewer. One press allowed the part to 

The device was unquestionably of 
prison make, many of the parts being 
recognized as coming from various 
‘workshops in the prison. 

A trusty aided the three conviets in 
making a getaway 

Cleverly arranged dummies were 
left by each man on their 
cots, so that guards passing 
their cells would suspect 
nothing even though the 
convicts were then making 
their escape. 

‘The police officials de- 
clare that there isn’t an 
institution in the world, 
or an organization within 
an institution that~is in- 
fallible in preventing the 
eseape of such men as 
these. Not one of “the 
men has ever been cap- 
tured. 
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The Automobile with a Rotary Valve : 


It will eliminate all valve-grinding and many valve troubles 
By Stanley Yale Beach 


HEN casting about for 

something interesting with 
which to busy himself after per- 
fecting his process of acetylene 
velding, Mr. Eugene, Bournon- 
ville, 1 Belgian, conceived the idea 
of using rotary’valves on automo- 
bile engines. At the time, James 
W. Tygard was the only one, so far 
as the writer is aware, who had 
successfully applied a valve of this 
type to a gasoline engine, and he 
used a special tapered valve in a 
{freak motor. Bournonville set out 
to produce a valve that could be 
used on any standard automobile 
engine. 

‘Because of his knowledge of the 
action of metals under different 
degrees of heat, Bournonville pos- 
sessed a distinct advantage over 
others working in the same line. 
He used a single valve extending 
across the top of hie four-cylinder 
motor, instead of individual tapered 
valves such as had been used before, 
ut the problema of attaining gas 
tightness and of lubrication of this 
long straight valve were by no means 
engy to solve. 

To carry off the heat ax much as 
possible, Bournonville used a tubular 
valve and passed the cold gas from 
the carburetor through it from the 
middle to each end, ‘There it made a 
turn and entered the intake manifold 
or passage in the water-cooled valve- 
easing. ‘The exhaust. ports were on 
the opposite side of the casing, and 
ports in the eylinder heads were con- 
nected with the intake or exhaust 
ports at the proper times by means of 
cut-away portions of the periphery 
of the valve. 

Instead of a camshaft with cams 
that lift as many as four valves to the 

in ordinary modern motors 


‘The inventor of the rotary walve at work on his 


‘own automobile, which i equipped with one. 


Mr. Bournonville is demonstrating that the valve 
jed and replaced ina few minutes 


‘The detail at the top shows how the 
valve is turned. ‘The various positions 
of the valve st the time of intake, 
‘compression, firing, and exhaust are 
‘made clear.” Notice the water jacket 
‘around the rotary valve.” The arrow 
{ndientes the direction in which the 
valve turns 
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(the two exhaust valves. being 
raised against the very consider: 
able pressure of the burning gases 
and thereby absorbing power', we 
hhave here simple rotary motion 
‘with instant and full opening and 
closing right in the center of the 
hemispherical eylinder heuds. The 
result is a full charge and complete 
evacuation of the burned gases, 
‘Thus the motor always gives the 
maximum. efficiency — the most 
power, the highest speed, and the 
greatest_number of miles to a 
gallon of gasoline that itis possible 
to obtain, 

Because of its great flexibility, » 
six-eylinder motor is practically 
vibrationless and as smooth-rin- 
ning as a “twin six,” and a four- 
cylinder quite as good as an ordi= 
nary six. ‘The numerous valves of 
an ordinary multiple-eylinder en- 
gine are displaced by but two 

rotary valves, and these never have 
to be ground or adjusted in any way. 
Valve trouble is thereby eliminated 
entirely. 

‘A very reliable air-eooled motor is 
all that is needed to make aviation as 
great a sport and business as is auto- 
mobiling, and such a motor will toon 
be developed from the air-cooled 
automobile engine, Because of ita 
internal cooling from the cold gas, the 
Rournonville rotary valve is pecu- 
liarly adapted to air-cooling. Even a 
water-cooled motor runs much cooler 
with this valve, ‘The engine pulls at 
slow speed when climbing a hill, with 
much the same strength and tenacity 
exhibited by a steam-engine. The 
spark ean be advanced fully at any 
time without stalling the engine or 
causing it even to “knock.” Its per- 
formance in this regard is remarkable 
and unexplained. 


Gathering the Morning Coffee 
Long before you drink it 


‘These are ripe coffee-berries ready 
tobe plucked. Two seeds, or 


ie ” Sinking Makes the Whole World Kin 


How our neighbors prefer the weed 


> 
Spparently i satisfactory 
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It Took Nerve to Do This Job 


What Washington thought of O’Hara is told in 


this true 


HILE Davis was melting ice 

on the wireless antenna, Zeider 
was having a chat over the signal 
wire with Hoke Fitasimmons in Wash- 
ington, O'Hara, the fun-maker of 
the trio, was telling Davis how to do 
his job. 

“Zelder,” Davis said, “I believe our 
bold shipmate thinks he knows some- 
thing. To stop his chatter, ask Hoke 
what the Washington gang think of 


nd O'Hara are chief 
avy, attached tothe 
powerful navy transatlantic radio sta~ 
tion, The wire Zeider was working led 
will eall Danapolis to 
vy Building, Washington. 


Ir was the latter part 
For weeks it had been 
sary to interrupt the 
ing of radio to melt ice 
antenna, 

‘To melt the ice, the radio- 
sending machinery was discon- 
nected and the antenna was con- 
nected with an ordinary electric 
current, This current, however, 
was a little too heavy for wires 
of the size of the antenna to 
handle properly. It caused the 
wires to heat and melt the ice. 

Davis was sending as much 
electricity through the antenna 
fas the wire could handle without 
blowing out his current-breaker. 
“Here's the answer," 


of January. 
send- 
on the 


Just then Davis's ice-melting 
cireuit-breakers went out with a 
bang. ‘They all burried out into 
the fog and rain. 

Looking aloft, they saw the 


‘cause of the trouble. ‘The an- 
‘tenna wires were supported by 
steel cables stretched between 
the tops of the six-hundred-foot 
towers. ‘These cables were not in 
the ice-melting circuit. They 
had become coated with ice, and 
the additional weight had forced 
them down, allowing the antenna 
whieh they supported to sag so 
low that it touched a lead-in 
wire and made a short circuit. 
Zeider had been sending suffi- 
cient current through the an- 
tenna to heat up about ten miles 
of wire. When the antenna wires 
touched the lead-in wire, this cur- 
rent changed its course and es- 


story of two naval radio 


By John W. Kean 


caped bya short cut to the earth, 
causing the explosion. 

‘While the antenna wires touched the 
other wire the ice-melting circuit was 
‘out of commission, but—and this was 
more serious—the station itself was 
dead, 


To put the station in commission it 
would be necessary for two men to 
climb to the top of the northeast 
tower and cut the wire that was touch- 
ing the antenna. 

‘O'Hara and Zeider were detailed to 
cut the wire. To save time they de- 
cided to carry up a plank, instead of 
employing a pulley and rope. 

‘The rungs of the ladder were coated 


operators 


with ice. O'Hara went first, holding 
‘one end of the plank. With his left 
arm around the plank, he grasped a 
rung with his left hand, and reached up 
with his right to the next rung. He 
then moved his left hand up a rung. 
Seraping his feet on the rungs to get a 
secure footing, he made it fairly safe 
for Zeider. 

‘The fog gradually hid the station 
and the bay. A fine, misty rain 
was falling. ‘The plank was becoming 
slippery. ‘The gloves on the men's 

slippery. 

‘The plank, while a cumbersome and 
dangerous article to carry up 
ladder, also proved a help. Several 
t hand slipped from the 

was steadied by the 
ly by Zee 
Five hundred feet up, the 
rungs grew more slippery. ‘They 
had to stop while O'Hara jarred 
the ice to loosen it before taking 
hold. ‘The plank also was be- 
coming covered with a thin coat- 
ing of ice. Away out on Chest 
peake Bay a steamer picking its 
way through the fog blew its 
mournful whistle. ‘They stopped 
for a moment for breath. After 
what seemed an eternity they 
reached the top. 

Tt was now necessary to fasten 
the plank to the tower, with 
fone end extending about six feet, 
Balanced on top of the spider web 
of steel nearly a hundred feet 
higher than the Washington 
Monument, O'Hara and Zeider 
finally succeeded in getting the 
slippery plank fastened. O'H: 
then crawled out on his stomach 
to the end of the plank to cut the 
wire. 


SLOWLY he felt his way along 
the plank, testing it as he went 
along to see if it would hold. 
The plank held, but before 
starting to work he called ‘back: 
“Zeider, what do you suppose be 
was going to say about me?” 
“For heaven's sake, man, cut 
that wire!" Zeider said. 
Working slowly, O'Hara eev- 
ered the wire. They left. the 
plank and hurried to the ground. 
In the power-house O'Hara, with 
foolish smile on his good- 
natured face, said to Zeider: 
“Ask Hoke what Washington 
was going to say.” 
“O'Hara — would — be — 
all right —if—he—had—some— 
nerve!” 
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He Revolutionized Lumber-Drying 
Harry Tiemann, who helped win the war 
By Samuel J. Record 


HEN the United States joined 

the great fight, millions of gun- 
stocks, thousands of artillery wheels 
‘and transport wagons, as well as the 
proposed super-fleet of airplanes, called 
immediately for lumber; and not 
lumber merely, but dry lumber. Dried, 
too, in such a Way that its strength and 
elastic properties would not be im- 
paired. 

‘Orders were issued for millions upon 
millions of feet of lumber while “th 
birds were still singing in the trees’ 
whence it was to come. Our reserve 
stocks of dry wood had been drained 
by our allies. The time-hallowed 
method of curing oak, walnut, and 
hickory was to expose it to the air in 
‘open sheds or protected piles for from 
two to five years, There was no known 
method in general use for hastening 
‘the process without endangering the 
strength of the wood. Boards, shingles, 
and other thin lumber of the less 
refractory kinds had long been dried 
successfully in kilns with artificial 
heat; but stock of the kind and sizes 
for army specification might literally 
be torn to pieces by such treatment. 

‘With the coming of the war, manu- 
facturers realized that they would 
have to abandon the only way they 
knew of drying wood. Somehow 
they must make their dry-kilns do the 
seemingly impossible. ‘They tried and 
failed. 


The Government's Need Anticipated 


‘At their wits’ end, they turned to 
the United States "Forest Service. 
Little did these manufacturers realize 
that on the staff of the Forest Products 
Laboratory ‘at Madison, Wisconsin, 
was aman who had 
anticipated their 
problem years be- 
fore and had evolved 
the formula for its 
solution. ‘This man 
had discovered the 
secret of drying wood 
quickly, thoroughly, 
and without injury. 
It only remained to 
adapt his principles 
toa given set of con- 
ditions. Tt was as a 
rope to the drown- 


ing. 

‘Who is this man? 
Harry Donald Tie- 
mann, a government 
employee of seven- 


and retiring disposition, he has been 
content to slave for an ideal, with 
little thought for personal or 
advancement. His patents have been 
generously dedicated to the public, 
and they yield to the inventor not a 
cent of royalty. Within a narrow 
circle he is known round the world, 
and his kilns are being erected in 
the remotest corners of the earth. 

How did he acquire his experience? 
In 1897 he received the degree of 
Mechanical Engineer from Stevens 
Institute of Technology. For a time 
he taught chemistry at Pratt Institute, 
in Brooklyn, and later was instructor 
in mechanical engineering at the Uni- 
versity of Pennsylvania, This work 
was not exactly to his liking, and 
1901 he enrolled in the newly estal 
lished School of Forestry at Yal 
graduating two years later. It was 
Yale that the opportunity came to him 
to combine his training in mechanics 
and chemistry with a knowledge of 
woods and a realization of the future 
needs of the lumber industry. 

From 1903 until the autumn of 1909, 
when the Forest Products Laboratory 
was established at Madison, Mr. 
‘Tiemann had charge of the Yale Tim- 
ber-Testing Laboratory, conducted in 
cooperation with the United States 
Forest Service. For six years, in the 
basement of Marsh Hall, he applied 
himself to asingle problem wood in re- 
lution to its moisture content. Thou- 
sands of different specimens—green, 
water-soaked, air-dried, kiln-dried, 
boiled, and steamed—were broken or 
crushed in testing-machines and the re- 
sults carefully analyzed and tabulated. 

His work at Madison has been 
largely a continuation and an amplifica- 


Harry Donald Tiemann saved us 
from” a serious. lumber” famine 
when we entered the war 


tion of that at Yale. Experimental 
kilns were erected in which the tem- 
perature, the humidity, and the cir- 
culation of the air were under accurate 
control, and where every stage of the 
Grying’ operation could be closely 
followed. 


Controlling the Drying Process 


Mr. Tiemann’s great contribution 
was the control of the drying process 
by the regulation of the humidity in 
the drying-chamber. He designed 
and patented his own type of kilns to 
accomplish this purpose. In addition 
he was able to. modify existing types 
of kilns quickly and cheaply so that 
they would approximate the results 
of his own. 

In these Kilns black-walnut gun- 
stocks for army rifles were dried from 
green condition in sixty days, with a 
loss of only a small fraction of one per 
cent, Wheel stock of oak, ordinarily 
requiring from threetoffive years tosea~ 
son, was turned out 
in perfect condition, 
inninety day 
beam mat 
airplanes was dried 
fresh from the tree 
in from twenty-four 
to thirty days, and 
was in. better’ con- 
dition than the same 
material air-seasoned 
for a year or more. 

Tt was thus that 
Mr. Tiemannaverted 
a famine of dry lum- 
ber when dry lumber 
was indispensable to 
the nation’s success. 

He has complete- 
ly revolutionized 


teen years’ loyal 
service. Of modest 


E class of manufacturers in his new quicle 
‘Toe wood die quicky, ye oes not lnc ts wrength ROCESS. 
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the lumber-drying 


Now there Is a Double-Ended 
Vacuum Cleaner 


‘OW there is a vacuum cleaner that not 

only does your aweeping for you but 
dusts as well, without the need of any 
‘special attachments, ‘The handle is 
equipped with a suction device; thus when 
you wish to draw the dust out of corners oF 
from upholstered furniture, you hold the 
cleaner upside down and let the handle do 
the work, as shown in the pleture abo 

Inside the cloth dust-bag there is a paper 
bag which is easily removed and replaced 
when filled with dust. Thus the dirty and 
inganitary method of shaking the dust out 
of the cloth bag is eliminated, 

‘The passageway through which the dust 
travels into the bag is transparent and you 
are able to see whether the fan is working 
properly or not, 


Light up the Trench Hat 


DON'T hang your old trench helmet in 
‘a closet where no one can see it: hang. 
it rather from the ceiling and use it as an 
inverted-light fixture. You can buy a 
reflector that wil fit inside when the lining 
is taken out. In place of the chin-strap 
you attach chains with which to fasten the 
hat to the ceiling. The wiring is done as 
usual. 

Inverted lighting is considered much bet. 
ter for the eyes than direct lighting. At first 
only transparent globes were used for the 
purpose, but now metal ones are also used. 

‘Trench helmets also make good flower- 

wueepans, or fish-globes. If you 
‘any of them home with you, dis- 
tribute them around the house, and if you 
hhave an extra one, put it in a tree for birds 
tolivein. 


Our Ears Deceive Us in 
Locating Sound 


AN we judge the direction of lopd and 
woft sounds of different piteh with 
equal accuracy? Experiments have shown 
that we ean not 
Blindfold a man and mark off a circle in 
ten-degree divisions around him. Start x 
sound in a certain part of this circle, but 
vary ite intensity. Experimenters have 
found that the blindfolded man is deceived 
when the displacement of the source causes 
the sound to reach each ear with different 
intensity. He seems to hear a “phantom” 
sound which rotates horizontally around 
him as the intensity varies, when the 
vibrations are as slow as 256 a second: but, 
with a frequency as high as 1024, the 
effect changes and sometimes disappears. 
Moving the source of sound around the 
circle no the vibrations reach the ears from 
different angles, at 60 degrees dis- 
placement with 256. frequency, 
the observer hears the sound as 
though it came from 6.1 degrees. 
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A Pair of Trouble Gloves for the 
Automobile Driver 


YOU wear high rubber boots when you 
wish to plow through heavy snow, why 
‘not wear long gloves when you have to di 
through the mud and grease that aceum! 
late on your car? You never know when 
you may have to change a tire, or adjust 
Your carburetor, or tend to any other of 
tthe many ills that cars are heir t 

If you have a pair of long gloves like 
those above, tucked away in the pocket of 
your ear, you need never worry about sol- 
ing your cuffs or sleover when trouble 

With overalls under the seat and long. 
loves in one of the pockets, you ean wear 
your best clothes on'a trip and know that 
they will be in no danger of soiling. With 
fan extra pair of these gloves you need 
have no hesitation in ealling upon others 
for help, 


Use a Motor-Sled in 
Flat Country 


INLESS some one has 
‘been willing to drag you 
around, you haven't been 
able to’ do much sledding in 
flat country. But now that 
the motor wheel has made 
good on bicycles and small 
oye’ express wagons, it is 
being tried out on sleds 

Above you see a motor 
sled chugging its way across 
the smooth hard snow. Tt is 
able to attain a speed of more 
than twenty miles an hour. 
‘Thus before long we shall 
have a new type of speeder 
brought into court. 

‘The motor wheel is 
attached to the front of the 
sled by means of a special 
‘wooden frame. 


Ski-Sailing for Two in 
Modern Norway 


PEED—that's the noeret 

of many sports. Take 
skiing, for instance. Even 
though skis earry you weroas 
the snow at a terrific rate of 
speed, many skiers are not 
satisfied, “They want to go 
faster. How can it be done? 
By wearing a sail. 

“Above you see some people 
starting on il in Nor- 
way. 

One sail is used by two 
people. They put their arms 
Uhrough a bar across. the 
middle of the sail and in 
this way they are able to 
muide it. 

Even a slight breeze will 
have a marked effect on 
the speed of the skiers. 
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Shaving with a Side Moti 


HERE is a 


res from 
draw Tt ero 


your fs 
‘doubles the 
with which each 
Thus 

skary to scrape 
than once when you 
The side-to-side moti 
by a amall roller connected with the 
blade. ‘The roller touches your face 
‘as you draw the razor across it and 
{ts ‘revolving motion is imparted by 
cams to the blade. 

You ean adjust the guard that holds 
the blade so that it will give you any 
kind of shave you desire. 


hhalr is chopped off 
not ben 


Providing a Street-Car with Stilts 
to Keep People Dry 


HEN the floods from the Ohio river 
inundated some of the atreets of 
Cincinnati, a unique arrangement wax 
made to keep the high water from reaching 
the exposed parts of the streetcar motors 
‘The car which held the motive apparatus 
was mounted higher above the wheels, 
thus elevating the motor out of reach of 
the water 
In front of the short car containing the 
motive power is attached the ear in which 
‘the passengers ride. When passing through 
parts of the flooded district, the water 
Feached the floor of the passenger-car. 
‘Then the passengers had to stand upon the 
seats to kesp their feet dry. Cincinnati is 
probably the only city in the world where 
this has been tried, 


Lamps Under the Chair Keep 
Him Warm 


.AD boys in Sunday supplements and 

movie villains are always building 
fires under other people's chairs. But not 
of them had anything to do with the two 
lighted lanterns that blaze away beneath 
the ticket-chopper at the Times Square, 
New York, subway station, whose picture 
is shown here. 

He put the lanterns there himself, to keep 
from freezing on the job. He tucked his 
feet in a bor lined with newspapers, aat on 
more newspapers, and leaned against still 
more. ‘Thus he protected himself against 
‘one of the bitter cold shocks that New 
York is heir to. 

‘This ticket-chopper is not the first per- 
son to realize the warming properties of 
newspapers. For years past housekeepers 
have spread newspapers under mattresses, 
fand carpets to keep drafts away: even 
between blankets, when bed-coverings were 

‘Also as chest-protectors, newspapers are 
mont satisfactory. 
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A Champion Among Goldfish 


LD Black Joe has namesake—a 
German-born goldfish that has been 
living in this country seventeen years, 
He was given that name because of his 
pal black color; but, strange to. re 


red the war 
his color changed ta 


OM Black J is worth 
more than a th ollars and. he 
{is the champion of the goldfish world 
He belongs to the broadtail telescope 
class and, inspite of his eighteen 
years of life, is still full of vigor. 
‘Our Black Joe is the father of 
over a million children, His owner 
would not sell him at any price. 


Hitch Your Skis to a Motorcycle 
and Travel Fast 


KIING is a thrilling sport at the least 

attempt, but when it is connected with 
various other motive sports it surpasses the 
rere sensation of thrills and enters the 
realm of real danger. 

‘One of the least dangerous is the cele- 
brated sport of the hills of Sweden and 
Norway. Old Dobbin is hitched up suit 
ably and furnishes the fun for “ake 
joring.” 

But the gasoline engine thumping away 
in the frame of a motoreycle affords an 
element of speed that tugs at restraint, 
In a cloud of fine snow-powder the 
motoreyele guides the man on skis. He 
uta through ruts and skims the surface 
of the snow. If he is skilful, he remains 
tupright to the end of his journey. 
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Looking at the Ocean's Floor 


HE bottom of the sea is undiscovered 
‘country to most of us who are not deep- 
seu divers. Now, however, there is a sea 
that makes it possible for us to 
see clearly from the deck of a boat, objects 
a hundred feet below in clear water. It 
‘was invented specially for fishermen and 
salvage workers 
‘The tube is enclosed in an opaque cover- 
ind has at its lower end a cireular plane 
‘There are two eyepieces with elastic 
rims at the opposite end of the tube. These 
fit 40 closely around the eyes that all light 
inexcluded. Since the plane-lass end is in 
direct contact with the water, no distortion 
takes place. 
Watch now for the man who charges a 
dime to look through the sea telescope. 


Banana Skins Can Be Used 
for Cleaning Shoes 


ANANA skin has a bad name, owing 
to ita unpleasant habit of making peo- 
ple slip 

But it is really quite useful. For 
example, it will clean and polish your 
hoes just as effectively as a regular 
shoe-polish. 

‘You rub the inside of the 
kin on your shoe and th 
Sticky substance there will 
‘absorb all the dirt. After it 
has dried on, the sinoe, 9 

‘rag and rub it 
Your shoes. will thes 
clean and shiny 

Tut of coure if you 
don't happen to want a 

hana at the time when 
iM want a shine, it 

A hardly be worth 
ir while to buy ane 
Just for the sake of the 

Bananas are en- 
sspensive thee 


skin 
rely 
days. 


$y 
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A Tool for Manipulating 
Cotter-Pins 


“THE less of cotter-pins are often hard to 
‘open and close; but there is now a tool 
to attend to this. "There are two handles, 
pivoted together as in the case of a pair of 
scissors, One handle has a hole grooved 
‘out near the end, and the other terminates 
in a pyramid-shaped point that fits in the 

‘Suppose you wish to spread the legs of a 
new cotter-pin. You slip the legs through 
the hole and force the point between them 
by pressing on the handle. 


An Automatic Fire-Door 


AFETY curtains, firedoors, and all 

‘other devices for preventing the spread 
of fire, should be made to work automati- 
cally.” In the confusion und excitement tha 
accompany fires these devices are often 
overlooked. 

In the picture below is shown a new 
automatic release attached to a fire-door 
fn a factory, If the temperature should 
rise fifteen degrees a minute, ax would 
‘happen in case of fire, the air would expand 
so rapidly that its pressure on a diaphragm 
in the device would eause a plunger to be- 

ngaged. Whereupon a cord 
attached to the door, and on which a weight 
i, would be released. The door would 


close instantly, 


1} 
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Removing Old Paint Quickly 


REMOVING old paint with a, gasoth 
blow-toreh is a tiresome job. Such 
work is made more pleasant and rapid 
with this new torch that burns acetylene 
as. 

‘The gas is supplied from the dissolved- 
acetylene tank which rests on the ground 
It is connected with the blowpipe by. 
means of a flexible hose of sulficient length 
to allow the operator freedom in his work. 

‘The flame is extremely hot and therefore 
itis not necessary to hold itin contact with 
the paint very long. This enables a painter 
to cover a greater amount of surface, The 
flame used is so hot that the paint on a 
canvas surface ean be heated and removed 
before the fabric underneath becomes hot 
‘enough to burn 


It Keeps the Low Shoes from 
Slipping Up and Down 


NO inatter how well your low shoes fit, 
AN ‘they are likely to lip up and down on 
your heel when you walk. It isn't the 
shoe’ fault; they simply are not as exible 
‘as your feet 
‘What will give then this flexibility? A 
strip of elastic. You fit it 
inside the shoe and fasten 
prat-onek aids of pour 
heel 


The strip should bo 
slightly shorter than tho 
inside measurement af the 

ER heel of the thee, Tt will 
then fit snugly against 

| your heel and move up 
land down with it, remo 


ing that uncomfortable 
feeling of slipping. 

This will bo a weleome 

a bint to those who dance, 

ing to the tendency of 

pumps to slip up and 

down after they have been 


| worn once of twice 


sasTiC 
bees 


November, 1920 


A Speedometer for a Bugsy 


HOULD you see what looks like a 

‘tached to the axle 
like as not the vehicle ix 
being employed by the Soil Bureau 
of the United States Department 
‘of Agriculture. 

When thus employed, the principle 
of the speedometer is converted into 
fan “odometer.” It registers the dis- 
tance traveled in the course of a 

‘The character of soil in one corner 
of a field may be different from that 
in another part, ‘The distance be- 
tween the sections from which soil 
samples are taken ean be obtained readily 
by looking at the pointers on the face of 
the dial 


Steel Teeth to Cut the Ice 


AN enine which can push a steechise 
Yce-cutter serves well to keep open 
‘winter transportation 

‘The sharp-pointed chisel-teeth dig deeply 
{nto the hard su 
coating of froxen snow, 
broken pieces to clear the right of way. 
The invention occupies a place of distine- 
tion apart from the service of a snow-plow. 
Rushed into a hard iee-field, the snow-plow 
is of little use. But the difficulty is 0 
come when the metal teeth of the “ice- 
plow" erunch the glazed covering which a 
‘winter's storm has east upon the street-ear 
‘or the railroad tracks, 


rae 


Focusing from Above with an 
Unusual “Tripod 


GET ap into the air with your camera if 
J you wish to take a photograph of 
merchandise for catalogue use, 

‘This camera “tripod” was built expeci- 
ally for this purpose, Pictures can be taken, 
quickly without the trouble of pinning the 
‘objects to the wall. The photographer 
stands back of his camera and brings it to 
1 focus by adjusting the moving platform, 
up or down as the case may be. The 
photographer himself moves with the 
camera by manipulating the small hand 
‘wheel shown at his side. 

‘This is a great improvement over the old 
method of taking catalogue photographs 
by fastening the objects against a white 
paper placed on the wall 

‘One advantage of this system is the ease 
with which the articles can be moved about. 


A Hard Helmet to Crack 


INERS, structural steel-work- 
rs, and others who jeopardize 
their heads by working “in places 
where rock, coal, or pieces of iron 
frequently fall, can find protection 
in the new “hard-boiled” eap which 
serves the purpose of a helmet. 
‘ap is made of stiff material eapable 
of withstanding a blow equal to that 
nnty-pound rock falling. six 
feot—a pressure of four hundred 
pounds. “It ia water- and fir 
and is x non-conductor of electricity. 


down, but left him unhurt, 
‘Many a fractured skull eun be prevented 
bby the wearing of this helmet 


Carrying Gasoline on the Farm 


HEN one’s tractor or gas engine isn 
‘use a mile of #0 from the house, and 

the “gas” gives out, itis not always easy to 
carry the supply across the plowed fields, 
‘To moot this need of farmers a new form 
of tender has been placed on the market. 
‘On two light but strong metal wheels are 
mounted steel drums in which to, store 
xasoline, water, lubricating oil, ete. ‘These 
drums are so constructed that when being 
trans) they stand upright, on the 
wheels, but when gasoline is needed they 
‘can be tilted over so that the iquid will run 
fout of the faucets, with which each tank ia 


equipped. 


[ 
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A Little Tank with a Big Job 


[F¥0" think io ttle tak bs « toy, you 
are mistaken, Tt is a real worker—a 
hard worker. It is well constructed, ba 
plenty of power, and, although a littl 
alow, like the snail It’ final 

‘even th 


h pulling a heavy load. It has a 
fuoline motor, tractors, ahd everything. 

‘A ono-elghth-hor keeps 
this machine going and supplies it with 
enough power to pull a load of several per 

When it is pulling a heavy load, a man 
‘must stand on the back to give it sufficient 
traction, Otherwise, the tractors would 


merely slide over the pavement, ‘The con- 
trol levers are placed at the back of the 
hood that covers the engine, where they 
will be within easy reach of the operator 
riding on the small platform. 

‘An. enterprising manufacturer eon- 
structed this gasoline miniature tank to 
see how much power he could get into a 
ssmall space, 


Elaborately Carved Human 
Interest Sign-Posts 
EVEN in their sign-posts the Germans 

display their love of elaborateness 
Instead of having plain wooden or metal 
porte with arrows pointing to 


‘The Muff on the Carriage Handle 
BABY must have plenty of good fresh 

Tn the wintertime a. mother's 
hands get very cold on the handle of the 
perambulator. A humane inventor—very 
probably an experienced father—has in- 
Vented & handle which will accommodate a 
‘muff so that the hands may be kept com- 
fortably warm while little son or daughter 
ia enjoying the fresh air. 

One end of the handle swings on a pivot 
while the muff is placed on the opposite 
‘end. The handle is then slipped back into 
place, and mother goes on her way in 
fomfort: regardless of the. winter wind, 
‘snow, sleet, oF hail 


How Babies Advertise 


HERE is no better advertisement for 
mill than healthy one-year-old com 
That's why a London dairyman 

ur strapping Young milk-drinkers in 
ow-window. If people will stop to 
pple Ina window, surely they 

ok at babies with a much greater 


The mothers who so kindly lent thelr 
children to the dairyman stand in the 
hackground, ready to grab them should 

the children appear to be just as 
interested in the people outaide as the 
people are in them, and they are not likely 
to let their emotions overcome them, 

One of the chief advantages of advertis- 
Ing with animate objects ix that they 
remain in the mind of the observer much 
longer than do inanimate ones, and have 
that much greater selling power, a fact 
that has not been overlooked by store- 
keopers and advertisers of all kinds, 


Protecting the Traffic Man 
with a Windshield 
HILADELPHIA comes to the front 
with a humane device to protect traffic 
policemen. Exposed to the bitter winds of 
winter, the traffic regulator hax 


the various towns, highly carved 
treestumps are used. They are 
fashioned to represent human 
beings with extended arms 
the arms pointing to the various 
towns, and having the distances 
‘written on them. 

‘Some of the sign-posts smile 
‘at you; others frown. Perhaps 
they are trying to tell you the 
Kind of road that's ahead. 

‘A cheerful sign-post is shown 
to the right, A schoolboy hugs 
to his bosom his slate on which 
is written the name of the next 
town. He smiles at you sweetly 
and points toward the town, 
regurdless of the fact that point 
ing is considered bad manners. 
‘The stump on which he dwell is 
‘tall one and makes you think, 
at first, that the boy is wearing 
long dreases. ‘These mileposts 
are only one of the many eurious 
things that travelers through 


to keep a sharp. lookout for 
ailender who do not obey hia 

When the wind, full of 
fcecryntale, cuts Into the cor- 
ners of his eyelids, it t not an 
cary ‘matter’ to keep a clear 
vision. If aviators and chaul- 
{ears had to drive unprotected 

the wind, there would 
be far greater danger to them 
selves “and. to. others. - But 
windshields enable them to 
bear the brunt of the wind 
caaly. 

Based on this plan, the 
trafic policemen of Philadelphia 
are equipped with « windshield 
sufficiently large to protect 
their ‘eyes. “Apart from. the 
Additional comfort experienced 
by the user of the windshield, 
‘those who dtive and those: whe 
wall, receive thie much more 
-Sficient service from the man 


Europe are continually seeing. 


Cintas roa 


who makes strects safe. ~~" 
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This Cork Cannot 
Escape Its Fate 


you ask, 
after you open a bottle 
and the cork slips out of 
your hands. ‘The little 
wire handeuff on this 
cork keeps it where it 
belongs—attached to the 
bottle. It is very aim. 
pile, 

‘A single piece of small 
wage wire which bas several bends 
does the trick, Tt can he used on a 
bottle of any sive and it adde practically 
nothing to ite cost. ‘The cork is free 
to move the necessary distance to let the 
Niquid out, 


The Trunk Bandit 


HERE {s always a great trunk mystery 

raging as the history of erime goes on 
One of the recent trunk affairs involves a 
burglar who had himself loeked in a trunk 
by his confederates and shipped to a vault 
in a large storage company. In the dead 
of night he planned to creep out and take 
his pick of the valuable jewels and furs 
around him. 

But it #0 happened that he raised the 
lid long before the dead of night. Private 
detectives, who chanced to be present at 
the time, arrested him before he was able 
to get out 

Below you 
lar and the 
faptured him, 


n see the would-be bur- 
brave detectives who 


The Return of the Four Bronze 
Horses of Venice 


EFORE the war, when you could tour 

Europe for a few hundred dollars, your 
uide would invariably lead you to the 
fntrance of the church of St. Mark in 
Venice and point grandly at the four 
bronze horses at the entrance. But 
during the war the famous four disap- 
peared—they were removed to Rome for 
fafekeeping. Now they are back again, 
rnone the worse for wear or war. 

Tt was not an easy job to move those 
horses. They had to be hoisted down 
carefully, then placed on specially built 
wooden trestles and dragged through the 
streets to the station. During their visit to 
Rome they stood in the garden of the 
Palazzo Venezia, the residence of the 
Austrian ambassador to the Vatiean. 

‘The above picture shows them on the 
last leg of their journey—being hoisted 
back into place. A solemn service of 
thanksgiving was held in the church when 
the horses had once more resumed their 
rightful positions. 


Gloves that Were 


Struck by Lightning 
Diane Gis kebry tans 
estorm, even, though t 


| will mean ruining 
| but. Umbrellas 
ightning and may 
injury or sudden 
A 
pair of gloves that w 
holding an umbrella when 
lightning came her way. 
Tt ran down the umbrella handle, tore 
the gloves, and burned the woman badly 
bout the head and shoulders. Lightning 
seeks the earth, and umbrella 
are good conductors 


handle 


Ostrich Eggs for Luncheon 


AN cnttich-oge omelet wan prepared 
FA especially for the thirty-two guests of 
a film star at a luncheon recently given 
by her at a fashionable hotel in Sunta 
Barbara, California. 

n arranging the menu, it was decided to 
have something in the way of a novelty to 
offer the guests. The star chartered an 
airplane and made a hurried trip to a 
famous ostrich farm, near Los Angeles, 
where two freshly laid ostrich eggs were 
secured at eloven dollars apiece. 

In the hotel kitehen the chef broke 
the eggs with a sledgehammer. One egg 
just filled a large chafing-dish and proved 
{to be similar in appearance to an ordinary 
hen-ege. 
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What You Can Do 
with Old Corks 


Instead of making considerable 
noise, corks now bush things up. 
To prevent a window "from 
rattling, bore two holes in the 
bottom’ edge and insert “corks 
syshown in the picture on the left 


ner and aia it shut 
rd, Why ‘not soften "the 
blow by applying corks? 


Ifa ladder sips when you are on 
it, you will surely have to give 
lup the pursuit of happiness foe 
fat least m wee, A cork on each 
Toot ‘of the ladder ‘will Keep it 
firm and safe 


‘usually’ to, blame,” Two ‘corks 


will take the squeale and. rattle 
ut of any of then 


cork to the end of the erutch to 
ease the jar 


November, 1920 


- Keeping Up with the March of Science 


Facts for the man who wants to know 


Dyed Sugar Just as Sweet 


AL HE apearance of rainbow” supa bas 
brought about an investigation by the 
United States Bureat of Cheimisery” Harm 
Tese dyes were found to, have been used fn 
Troduting the various tints 

But the Department of Agriculture i 
tends to keep a sharp lookout for the ap- 
Dearanee of other than harmless cao 

Tein continuing the testing of the “col 
red” brands of sugar that are suppiied to 
certain qrovery dealers. It will also see 
that ig sugar oot inferior, and that the 
Drinatie' tints have not been added t9 
Exmoutlage some defect. 


The Power in a Tree 


YOUNG man wished to measure 

the foreo that drives the sap upward 
in trea and shrubs. So be cut a vine and 
tied a bladder over its end. Tn two hours 
the bladder was greatly distended, and 
inside of three hours it burst with a 
plop, a0 great is the force that drives sap 
‘upward. 


Tobacco Leads 


MORE money i spent in this country on 
‘tobaeco than on automobiles! When 
you compare the price of a cigarette with 
the price of an automobile, you realize the 
enormous amount of tobaceo that must be 
consumed in order to give the tobaceo 
business the supremacy, 

Statistics gathered by the Treasury 
Department show that two billion dollars 
{s spent on automobiles in a year, whereas 
fan extra two hundred million goes into 
tobacco. 

‘We spend one billion on eandy and fifty 
million on chewing-gura. 


American Houses for France 


N spite of the eritieal house shortage in 

‘our own country, builders find it ex 
pediont to construct a thousand wooden 
hhouses for France, Five hundred houses 
hhave already been shipped in sections that 
‘will be put together when they reach their 
destination. ‘The windows, doors, paint, 
‘alls, and bolts go with each house. 

‘When erected, each house will consist of 
threo rooms and a shed and will occupy 
about twenty-three feet square. The 
houses will be erected in the Arras and Lens 
districts. 


A Dearth of Golf-Balls 


“THE coltall manufacturers aro barely 
ble to produce enough golf-balla to 
‘moet the demand. England, for instance, 
‘used seven million: balls this year! It is 
twee the number that were wed before 
the war. 

‘Orders for halls from Australia, Can- 
ada, Africa, and India have increased 
proportionately, and the United States 
hhas been able to secure a strong hold on the 
market, 


Recognizing Real Mahogany 


‘OU buy a “mahogany” table, pay a 

good price for it, and then begin to 
wonder whether it is made of real mahog- 
any. Red guia cam be made to look so 
‘much like mahogany and Circassian walnut 
‘that it is often sold for one or the other 
of these woods. 

How can you tell the difference between 
the false and the true? By looking at the 
ceross-grain; if you can see the pores with 
the naked eye, then you will know that ail 
is well, If you can't see the pores without 
the aid of a magnifying-eiass, then you will 
iknow that you are in the presence of red 


gum. 

Even’ through varnish the pores of 
mahogany and walnut are distinctly 
visible. 


How Carbon Black Is Made 


PLOW i carton tack made? By bara 
Edler Bt hon 
rom ge i mat blacker 0 

better Uhan the carbon from oil 

Gacbreea, ore, elected waidessath 
stent channels that move back and forts 
‘Pho carbon ie deprited on thewe channel, 
But itis constantly scraped off by thes 
toverment againet each other. Only 
Dar cnt ofthe total carbon ta the get 
Fecovered inthe fora of black; thas the 
Sate of gan in enormoue,  Seentnte are 
bow trying to produce carbon from gas by 
‘ising Ie with ctv guows Withont neces 
lating combustion. 


Rivaling the Sun 


“THE un gives the earth a lage part of 
inbabitants 


the earth's heat, but w 
contribute to the remainder. 
Schmidt investigated — the 
Vienna, Berlin, 
found that one sixth of the heat 
‘caused by earthly objects. 


largest city in the world, the percentage is 
highest of all. 
In Vieatia, the people, the animals, and 


the fuel” burned giv 
kilogram-calories of heat in a year. 


The Average Hair Crop 


HE Bible tolls us that the hairs of our 

head are numbered, but it does not tell 
us even the approximate number a square 
inch. 

But some one bas figured this out 
for us. "He counted the baire in a square 
finch on many heads. 

‘On the average head there are a thousand 
hairs to each square inch. Find out the 
umber of square inehes in your scalp and 
you will soon know the approximate sum 
ber of hairs on it. 

‘We are also told that four hairs will sus- 
pend a one-pound weight. Therefore an 
average head of hair should be able to 
‘support the combined weight of two hun- 
‘dred people. Don't try it. 
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How to Sleep 


JW HAT happens to your body when you 
sleep? First, your breathing slows 
down and your heart drops six or eight 
beats a misute, Then cellular repair be- 
gins. The muscles, nerves, and tissues get 
new life; your whole body breathes more 
frely. 

When you waken you should feel 
refreshed. If you don't, perhaps you have 
slept too long; or slept in a room not prop- 
erly ventilated, Eating heavily before 
retiring will also make you wake up 
tired 

‘When you go to sleep, stretch out. If 
you draw your knees up under your chin 
‘your body’ wil not relax properly. Small 
pillows and light bedding are also recom 
mended. 

If you follow all these rules and sleep 
eight hours every night, you will wake up 
full of pep each mornin 


Seal Flippers Produce Glue 


EALS are out of luck now that fashion 

‘calla for vealskin couts. Many thou- 
sands of them are killed each year. And 
the flippers that heretofore have gone to 
‘waste are now being considered possible 
sue producers. 

‘The Bureau of Standards has recently 
experimented with some flippers and hae 
found that they yield glue equal to sixty 
seven per cent of their weight. ‘The aver 
lage weight of the four flippers of a seal is 
‘about eight pounds. 


Radiotelephony on the Farm 


MICHIGAN farmers who tive far away 
from civilisation will xoon be able to 


know. what 

lay. ‘The Michigan Agri. 
caltural College has planned a system of 
‘wireless telephones to be installed on all the 
large far-distant farms. 

The Michigan farmer will be able to 
know at all times the market prices of his 
products. He will receive weather fore- 
feasts and listen to lectures or musie when 
hhe has nothing else to do. Hie equipment. 
provides for receiving messages, but not 
for sending them, 


Wood Absorbs Explosives 


OXES and kegs that have beon used for 

carrying explosives are often sent out 
again, unwashed. As a result many acci- 
Gents have occurred. Black blasting- 
powder, for instance, is usually shipped in 


Even though the powder is dumped 
out carefully, some of it remains in the 
cracks. Should the kegs be used again by 
some one who knew nothing of the former 
contents, an explosion might easily 

‘Nitroglycerin will sometimes exude from 
dynamite sticks. If the sticks are shipped. 
in a wooden box, the nitroglycerin is apt to 
be absorbed by'the wood. Any box that 
shows the slightest stain should be de- 


stroyed immediately. All others should be 
well washed before they are sent out into 
‘the world again. 


Heat Reflection in the City 


[7S 00 hot in the city!” That's what 
‘the suburbanites say when they go to 
town in the summertime. Why does it 
seem hotter in the city? Because of the 
Pavement. The sun's rays hit the side 
‘walk and bound back in your face. If there 
are no trees or grass around to absorb some 
of the heat, the temperature is several de- 
‘grees higher than’in the country. 

Engineers have taken the temperature 
at varying distances above asphalt, brick, 
‘and concrete roads, together with the 
temperature above a lawn in the vicinity 
Results have shown a difference of severai 
grees. 


Whitewash Wood for Safety 


NE spark will sometimes lead to the 

Toss of thousands of dollars” worth of 

Hamer, Then 3s ess Sat fs 

mntives be used whenever possible. 

The Foreet Products laboratory announces 

that the moat practical preventive #0 (ar 
discovered is ordinary whitewash, 

‘A coat of whitewash will not necessarily 
keep wood {rom burning under severe con- 
ditions, but i wil grently decrease. the 

danger of a blaze’s spreading. A single 
‘apark, for instance, would die » natural 
death in the midst of whitewashed wood. 


Nettle Fabric for Linen 


INCE Russia has been in a turmoil 

inen has become searce; for Russia 
was long the world’s greatest fax-pro- 
ducer. 

Professor 0. Richter of Vienna makes 
the proposal ‘that the nettle plant be 
‘used as a substitute for flax. It is not a 
new proposal, but it assumes commercial 
importance jlist now because Richter has 
dovised a process for treating the resistant 
nettle #0 that textile milla can spin its 
strong, tough fibers. A thread of nettle 
consisting of three fibers can support a 
‘Weight of two and one quarter pounds. 


Preserving Explosi 


NDRE LEFEVRE, French minister 
‘of war, also a distinguished chemist, 
recently startled the Chamber of Deputies 
‘with the proposal to store the French stock 
fof guncotton and nitrocellulose explosives 
fn ono of the lakes of the Pyrenees. 

France has on hand about ninety 
thousand tons of high explosives, enough 
to last her three hundred battle-days, even 
‘at the enormous rate at which powder 
‘was consumed during the war. 

‘Explonives deteriorate with time. Chem- 
{eal decomposition begins sooner or later 
if the mass of explosive is not kept at a 
fafe and constant temperature. The tem- 
perature of the water of Pyrenean lakes 
ever varies more than four or five 
degrees 

Hence M. Lefévre would sink France's 
stock of war explosives in waterproof tanks 
in the lakes and keep them thus for 
decades. 


Fireproofing a Thresher 


CT HE dust in a ehresher mized with air 
may be as explosive as gasoline in an 
automobile engine. A tiny spark af elec- 
tricity is enough to fire the dust-laden air 
in a thresher. “Hens insurance companies 
ccharge high rates for threshers—as much 
‘a5 eighty to one hundred dollars for each 
‘one thousand dollars’ worth of property 


prevent thresher dust from exploding. 
It has been invented by engineers of the 
Department of Agriculture in coopers- 
tion with, manufacturers of threshing 


that you generate by friction—are carried 
off by a special wiring system, which may 
be regarded as a miniature lightning 
conductor. 

Fire-extinguishers are attached to the 
separators. ‘Thus the danger from explo- 
sion and Gre is minimized. Moreover, 
‘fan is installed which cleans the grain, 
ticularly of smut. Hence the smut 
spores cannot be disseminated by wind 
to infect wheatfelds, as has been the case 
for many years past. 


Sodium Instead of Copper 


WHEN Germany wan hard pressed 
for copper electric conductors, von 
Bett, a physicist, suggested that sodium 
‘would be an acceptable substitute. 

‘The conductivity of sodium is about 
‘equat to that of zine and about one third 
that of copper, but since the specific 
gravity of sodium is small, it is » better 
Conductor, weight for weight, than any 
metal. 

‘On the other hand, sodium has a. very 
tow melting-point and cannot be drawn 
into wire. Moreover, it cannot be ex- 
owed to the air. 

‘Therefore the exporiment was made of 
filling thin-walled iron tubes, painted as a 
protection against rust, with fluid sodium. 
‘The experiment was successful. 

‘Whether or not such conductors as 
these ean be Introduced commercially, de- 
pends upon the possibility of drawing 
the tubes cheaply. Sodium is now made 
cheaply from common tablesalt by clec- 
trolysis. 


Weeding Out the Unfit 


"THE American army was the frst in 
bistory that tested not only the physical 
tne of a recruit, but his mental fitness 


Shortly before 
Southard, of Harvard University, 
gested that the same methods be applied 
to industry. 

If'a man has been found unfit to fight 
hecause of his nervous and mental con- 
struction, he is probably alzo unfit to work 
‘under certain conditions. Every large, 
well-conducted plant has a staff of physi- 
cians to look after the physical well-being 
‘of the employees, but as yet no plant 
employs a psychiatrist. 

‘Southard succeeded in having men pass 
‘the regular physical examinatioes in plants, 
who were totally unfit for employment in 
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@iffcult positions. On the other hand, he 
‘was able to show many a grouchy, “queer,” 
‘and otherwise “difficult” person how to 
‘make a living. Carry out Southard’s 
suggestions in plants and we will have 
fewer undesirable “floaters,” more workmen + 
‘who own homes, and fewer ruinous strikes. 


Bacteria for Sausage Skins 


GAUSAGE skins are usually made of 
‘entrails, but parchment paper and de- 
nitrated wood pulp have also been used. 
Now comes the daring proposal to make 
them of bacteria. ‘The particular species 
of bacterium employed is called xilinum 


vinegar-moaker and manifests itself in an 
objectionable slimy scum. Some years 
‘ago a process was patented for converting 
xilinum bacteria into leather, and now 4 
Dr.-Wuiestenfeld would use them in the 
‘making.of sausage skins, Xilinum skin is 
obtained, of course, only in flat sheets, 

‘No one has succeeded in inducing 
xilinum to breed tubes. ‘The sausage meat 
must be wrapped in the skin and then 
sewed up. 


‘Can You Hear Colors? 


OUT, ot, twenty-tive people who read 
this, at least one can hear colors. 
‘To hear a color seems about as ridiculous 
‘as to seo sound; yet color-hearing ix a 
Phenomenon well known to paychologists. 
‘To a color-hearer a trumpet-note appears 
red, an oboe-aote a brilliant yellow, and 
the’ bass note of a big braee instrument 
purple or deep green. Even names suggest 
hhues to the colar-hearer, probably beewuse 
‘each vowel hax its characteristic shade. 
‘What is the explanation? 

Perhaps the optic nerve and auditory 
nerve touch each other xt some place in 
the brain, so that the auditory nerve trans 
mits a sound to the point of contact, after 
which the optic nerve in excited. 


Metal that Lubricates Itself 


“THE lubrication of bearings is necemtary 
in order to prevent “hot boxes” and 
“seizing.” 1g metals in 
motion ieroseopie 
hills a the one mesh with the mieroseopie 
valleys in the other. It is the function of 
the lubricant to keep the metals apart. 

‘Now comes an inventor with a metal 
which will run hot and which will not 
“seize” because he hat found a way of 
combining graphite with it. ‘This is prob- 
ably the first time that any one has suc- 
ceeded in combining a non-metal with a 
‘metal. An alloy of aluminum and graphite 
fives better reaults than the usual phoo- 
phor-bronze-bearing alloy at the sume 
speed and pressur 


Must the Cat Go? 


R.A. K. FISHER, of the United 
States Biological Survey, estimates 
that the cats of New York State destroy 
8,500,000 birds annually. A. TT, Pratt 
timates that Illinois cats iil 2,608,690 
birds annually. Massachusetts cats are 
‘edited with destroying about 2,000,000. 
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A Crane with a Code Is Soon Started 


Afterall, the code of the erane is 


"Swing tcf 
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Five Thousand Pigeons i in a Race 
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fninred files of St: Louis 


ROM towns within a radius of 
five hundred miles of St. Louis, 
Missouri, five thousand homing pie 
eons were released in one of the most 
remarkable races of its ki 
in this country. At. th 
mile a minute these feat 
carriers competed for prizes, the wine 
ners being the pigeons that first 
arrived home and registered in- 
side their loft compartment. 

‘The race was a feature of 
the convention of druggists held 
in St. Louis in. September 
Ist, 

‘The lofts where the homers 
were trained for the race, 
are one hundred and eighty 
feet long and have two floors 
with eighteen compartments 
‘on each floor, each one being 
ten by fifteen ‘feet. eaters th cor that 

‘The lower floor is used only f {ken only when be arives iaide 
for breeders, while the upper loft 
is given up to the young birds in 
training. The roof of each upper 
compartment is painted a different 
color and the birds have been 
taught to identify themselves with 
the color of their own loft. 


In training, the homers are conveyed 
‘vneying distances from theie Loft and 
bre released. They will Ay straight 
home, settling upon the platforms whose 
color they are trained to recognize 


Voting by Machine 


One way. to insure an honest election 


=S=~ 


ie 


i 


By Raymond Francis Yates 


HOW much do election frauds cost this country 
every year? The figure has never been made 
known. It would probably run well into the millions. 
Our election laws make fraud easy. There is one 
case on record where the investigation and correction 
of fraud required an expenditure of eighty thousand 
dollars and four years’ time. Who paid the cost? 
‘The taxpayers, of course. 

‘The ballot method of election ought to be extinct 
in a mechanical age. We Americans are prone to 
boast of our mechanical ingenuity and to forget that 
we have an election system that was old in Cwsar's 
time. The mere existence of the cash-register and 
adding-machine ought to make us ashamed of our 


election system. 
elections. 


ie voting-machine insures honest 


HE average American feels very" 


important when he goes into the 

election booth to cast his vote, 
understanding, as he does, that he is 
discharging one of his most sacred 
duties as a citizen. 

‘Yet while an election officer is un- 
folding the ballots, he may “acci- 
dentally” tear a few. If he is clever, 
he may have x small piece of lead 
concealed under one of his finger-nails. 
He can do one of two things with this 
lead. He can mark a ballot in a way 
that will render it void, or he ean place 
‘a cross next to the name of a man who 
‘was not voted for. He may decide to 
punch « hole through the ballot with 
his pencil-point, which would at once 
invalidate the vote. ‘There are numer- 
‘ous other tricks to deprive an honest 
voter of his vote. 

Comparatively few people know 
that it is possible to sell 
their votes. How would the 
politicians know they had 
“delivered the goods,” you 
say? Most states provide a 
space for the voter to vote for 
persons not nominated. It is 
perfectly legal for the voter to 
vote for himself, If John 
Jones sells his vote to one of 
the parties, the ballot he used 
in voting can be identified by 
his name in the space allotted 
for it. This is simple enough 
and perfectly legal. The ballot 
laws actually encourage this 
practice. In the few states 
where no such provision is 
made on the ballots, other 
methods of identification are 
in use. Some states provide 
that the ballots must be 


heavy case, where they femain 


folded fri ‘a certain vay to: be legal. 
‘When they are folded in this way, the 
marks show through the paper. 

The ballot can be rendered invalid 
by the slightest mark, A cross, a 
single line, no matter how short, added 
to the ballot nullifies it. Electior 
officers often take advantage of this 
fact in eliminating as many votes as 
possible belonging to the other party 
At one time it was the practice on the 
East Side of New York to throw 
ballot-boxes into the river. 

‘Stuffing the ballot-box is a merry 
game. Under the voting laws, each 
voter is entitled to one vote only. 
‘What is going to prevent more than 
one ballot from being placed in the 
box under one voter's number? The 
law? The law does not prevent 
ballots from mysteriously finding their 
way into the boxes. This fact is so 


‘After cach election the machines are szaléd and placed in a 


‘section 


generally known that laws have been 
made that state what disposition is to 
be made of votes east in this illegal 


all of the voters were honest or if 
all of the election officers were honest 
and watehful, stuffing might be im- 
possible. One of the serious defects of 
the present voting system is the 
opportunity it offers for illegal prac- 
tices. While the opportunity for 
cheating exists, honest elections will be 
unpopular with those in charge. 

The ballot system is costly and 
grossly inefficient. In the larger cities 
the cost of an election runs well into 
hundreds of thousands of dollars, 
Each election district must be officered 
‘by men who receive from six to twelve 
dollars for their day's work, After the 
election is over, the votes must be 
eounted by hand—a long, laborious 
task, pregnant with the danger 
of mistakes. As long as the 
counting of votes is done ‘by 
‘hand,” ‘an unreliable method 
of election will exist that ean- 
not be more honest or trust- 
worthy than the persons con- 
ducting it. 

Many attempts have been 
made to perfect a machine or 
device that will make the me- 
chanical registration of votes 
possible. While there are cer- 
tain problems in connection 
with the perfection of a reliable 
machine, there is no reason 
why it could not have been 
done many years ago. The 
adding-machine had its birth 
fn the fifteenth century. It 
paved. the way for the voting- 
machine, but several centuries 


rolled hy. before the voting-machine 
actually came into being. During the 
Jast half century many attempts were 
made to bring voting to a mechanical 
basis, but few of these held any 
promise of success. A man in Balti- 
more invented a machine with which 
votes were registered by rolling small 
balls into channels provided for each 
voter. At the end of an election it was 
necessary only to count the balls. 
When the machine was tested, a few 
hoodiums put chewing-gum in it and 
wrecked the election. Another man 
proposed registering votes by having 
the voter punch holes in paper. This 
also passed out of existence. 

Rochester, New York, was ofe of the 
first cities in this country to try voting- 
machines. ‘That was in 1878. The 
city is still using them. Not only this, 
but sixty-five per cent of the voting in 
‘New York state is done by this method. 
‘Thecompletereturns 
of a large city can be 
made known within 
‘one hour after the 
polls close. In the 
city of Niagara Falls, 
where the voting 
machine has been in 
use a number of 
years, the returns of 
the election are made 
known and the “ex- 
tras" printed and on 
the streets for sale 
within forty-five 
minutes, In Buffal 
a city of over half a 
million | population, 
the election returns 
are made public one 
hour after the polls 
close. 

‘This voting - ms 
chine is strictly a mechs 
It operates with mathematical aceu- 
racy. Before the voter can cast his 
ballot he must pull the curtain of the 
machine about him with a handle 
provided for the purpose. This in- 
sures a secret ballot; the act also 
unlocks the machine. When the 
curtain is opened, the machine is 
relocked and cannot be manipulated. 

After the voter pulls the curtain 
about him, he sees before him a board 
on which the names of the eandidates 
of the various parties are arranged in 
rows. The Republican party occupies 
one row; the Democratic party an- 
other, ete. Over the name of each 
voter is a small lever. It is necessary 
only to throw this lever down to vote 
for a candidate. If the voter desires to 
vote a “straight ticket,” he has only to 
pull down all the levers in the party 
row. Levers are also provided to vote 
“Yes” or “"No" on questions. When 
the voter has thrown the levers down 
over his candidates, he pulls the eur- 
tain back and steps out. 

While the curtain conceals the voter, 


he may make any changes he desires, 
since the vote is not registered until he 
pulls the curtain back and departs. It 
is possible only to cast one vote for 
each office. For instance, when one 
candidate for mayor is voted for, the 
lever over the other candidates for the 
mayoralty are automatically locked 
and cannot be operated until the other 
lever is lifted in case a change is de- 
sired. 


The Integrity of the Voting-Machine 


But can't some one open the back of 
the machine and change the registered 
number for any candidate? 

‘When the machine is in use, the back 
doors are locked, and they cannot be 
‘opened even with the keys provided 
for the purpose. On the other hand, 
when the back of the machine is 
‘opencd to read the result, the levers of 


The back of the ma 
chine open. ‘The re: 
sults are regiteced 
here, and it is ‘nee: 
com'y” only to 
‘hem off when 


Popular Science Monthly 


thefront are inoperative. ‘There is also 
‘counter on the machine that registers 
every time the back doors of the ma- 
chine are opened. A counter also reg- 
isters every time the curtains are pulled 
together, thereby keeping a record of 
the number of votes east. When the 
election is over, a seal is placed on the 
locking device of the curtain, and the 
seal cannot be removed until the next 
election without detection. 

Plot and plan, scheme and engineer 
as he may, the crooked ward-heeler 
cannot discover a way of cheating the 
machine, After the election the 
machine is placed in a strong packing- 
case and sealed up until the following 
year, 

The machine is honest, and its 
honesty is fully protected from those 
who would destroy jt. 

Voting mechanically greatly reduces 
lection costs. ‘The number of clerks 
in each district and the number of 
‘lection districts are reduced. ‘This i 
made possible by the rapidity with 
which the voters are handled. Hence 
more voters ean be crowded into a dis- 
trict. 

In the city of Buffalo, the number of 
election districts was reduced from one 
hundred and fifty to one hundred and 
eight after the introduction of the 
voting-machine. This reduced the 
lection costs fourteen thousand dol- 
lars a year, besides eliminating fraud, 

Expensive recounts and contests are 
avoided through the use of machines. 
In the ease of a recount, it is necessary 
merely to remove the machines from 
their cases and re-copy the results. 
‘The dictum of the machine is abso- 
lutely final. This avoids expensive 
contests in the courts, where long and 
costly litigation often results, 


in voting by machine itis necessary merely to throw the lever down over 


the name of the candidate one wauhes to vote for. 


‘When the voter 
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His Master's. Voice—Loud and Deep S | 


HE superintendent of a large American electrical 
plant was called into a conference. While waiting for 

it to start, he gazed out of the window at the busy 

a short distance away. Suddefily he noticed a loi 

material coming down the track. The foreman was in 

aniother part of the yard and could not sce it 

The superintendent, up in the conferenc 
his head and in an ordinary speaking 
your switch; load coming." Immevdia 
down in the yards swung round and obs 

How did he hear it? By means of the 
speaking telephone that amplifies the ordinary 
volee so that it roars out of the other end of the 

Tn the conference room there was one of the special 
“loud-speaking” transmitters, It was located about two 
feet away from the superintendent. When he turned 
toward it and spoke, the resulting 
sound-waves hit the diaphragm 
and thus caused *the electrical 
waves to pass into the ampli- 
fying device. 

‘The amplifier is provided with The superintendent used his 
several valves that increase both peaking voices yet the yards 
voltage and power. By the time foreman heard Nim distinctly 
tthe electrical waves leave it they 
tare enormously increased. ‘They 
travel across wires to a series of 
receivers, all of which are 
‘equipped with-horns similar to 
‘those used on gramophones. The 
diaphragms of these receivers are 
crinkled and thus stop the reso- 
nance that would create confus- 
ing noises; the voice rings out 
clearly and distinctly. 

‘Any number of receivers can 
bbe used, and one small voice on 
the transmitting end will issue 
forth from them all. But the 
number of valves in the amplifier 
must be inereased when more 
receivers are added. 


room, turned 


There arecitht receivers inthe Pie eps SS fe aegis, ety Kemer 
yards of this particular electrical tent ‘by means of the loud-epeaking. the volume of an ordbnary spesi= 


Plant. ‘They are so arranged that telephone he warned the foreman ing voice 
the voice on the sending end of 
the telephone ean be heard dis- 


a ee Hauling in 2000 Barrels of Fish 


‘Recently, in Christiania, Nor- 
= ETACHED and dis- 


way, one of these recel 
{ing horns was erected out- jointed, the sections 
side of a large news ‘of a gigantic fish-trap can 
paper office. ‘be put together in half an 
One of the reporters hour. When complete, it 
at the transmitting end measures 60 feet in diam- 
“was calling off events in a eter. ‘The hoops which 
great skating-mateh going hold the net are 15 feet 
‘apart and 10 feet deep. 


on at the time. This was 
for the benefit of the Though the dimensions of 
the trap are large, it is 


passers-by, But the pass- 

ers-by were so interested easily manipulated, a crew 

that they stopped passing, of only six men’ being 
sufficient to handle it. 


and soon a great crowd 
iad collected outside of ‘The trap is+the inven 
the building. Traffic was tion of Fred P. Smith, of 
held up and the city Chelsea, Boston. A haul 
police were very much of from 1000 to 2000 
annoyed. barrels of cod, pollack, 

‘What would they do if herring, bluefish, mack- 
baseball became the Nor- ferel, or any surface fish, 
wegian national sport? ‘can be caught in the net. 
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Fifth Avenue has long. 
been New York's favo 
Rite parade ground. 


Twenty years ago, 
when women, wore 
Hage. hats "and “tiny 
wabstlines, they pe 
Tadd up) and dow 
the avenue. just 


1900, 
ft was taken recently 


Regulating an Electric Railroad’s Power 


anew automatic power 
ing and indicati 
for electric railroads. The system is 
based on the desire to prevent exces- 
sive peak loads which might cause 
serious voltage variations. 

Tt accurately records at one place 
tind on one meter the total power 
supplied to the railroad’s trans- 
miasion lines at a number of points. 

The illus 


instrument ‘The 
function performed by this device is 
‘that of automatically limiting the 
maximum power demand and re- 
cording the total net power. 
Regardless of the number of feed- 
ing-points, the dial indicates to the 
‘train-despatcher at all times the total 


power fa use on a complete railroad division 
7” 


net amount of energy being delivered 
to his division, with permanent record 
for future study. The controlling 
device automatically deducts re- 
generated power if it is returned to 
the power company’s lines or trans- 
ferred {rom one line to another over 
the railway company’s transmission 
ine. 


It will automatically limit the 
amount of power supplied to the 
division by lowering the trolley 


voltage and slowing down the trains 
#0 that the maximum peak load on 
the system cannot exceed a certain 
predetermined maximum. 

‘The maximum limit can be changed 
instantly by the despateher without 
the necessity of notifying substation 
operators. 
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What the X-Rays Reveal about Matter 
The atom has a skeleton and the X-rays show its stricture 


HEN the X-rays 
were first discovered, 
scientists were not quite 
certain whether or not 
they were light. Light, as 
‘every one knows, is a wa 
motion of the eth 
X-rays have waves ten 
thousand times smaller 
than ordinary light waves. 
The ordinary prism or 
diffraction grating could 
not resolve an X-ray into 
‘a spectrum. A spectrum 
is due to interference of 
the light waves. There 
could be no interference 
with a diffraction grating 
because the lines could not 
bbe ruled closely enough. 
In 1912 it ogeurred to 
the German physicist, von 
Laue, that perhaps the 
atoms in a crystal might 
act as a diffraction grat- 
ing. ‘were certainly 
Hines 
be ruled on a plate. He 
made the experiment, He obtained an 
X-ray spectrum. It was es 
that X-rays are light rays. 
Now the X-rays are produced by the 
bombardment of a substance, usually a 
metal, with what are called electrons. 
Every atom is composed of a nucleus 
and one or more electrons revolving 
around it. An atom, therefore, is a 
kind of solar system. ' Shoot electrons 
at a substance in a vacuum and X-rays 
are given off by that substance. A 


‘A shortage of buildings and of 
beck existed in. Hilton, Cal 


fornia. Te was decided to raze 
fan old chimney which contained 
ight hundred and Bity tons of 
brick—enough "to relieve the 
Dick shortage. A big notch was 


young Englishman named Moseley 
produced X-rays from every metal 
from aluminum to gold. He made 
photographs of the X-ray spectrum of 
each metal. He proved conclusively 
that atoms are indeed built up of 
electrons, and that when, for example, 
the chemist said that aluminum con- 
sists of a nucleus around which thirteen 
electrons are grouped, it was true. 
Moseley showed that what is known 
in chemistry as the periodic tabl 
table in which all the elements are 


Down Came Eight Hundred and Fifty 


Slowly at first, then with increased 
speed, the big’ pile of Brick moved 
carthward. “There was a great crash 


arranged according to 
their atomic weights—is 
curiously related to the 
electron theory. Hydro 
gen is the first in the table. 
Tt has also the lightest 


is significant. ‘Thus alu- 
minufn‘is thirteenth in the 
table, Moseley-also proved 
that-an aluminum atom 
consistsof anucleusaround 
which revolve — exactly 
thirteen electrons. Simi- 
larly, uranium, which is 
the: ninety-seeondl in ‘the 
table, has ninetystwo elec 
trons revolving around its 
nucleus. 

Continuing Moseley's 
work, the two Bragg, 
father and son, proceeded 
to determine the exact 
positions of the electrons in an atom by 
means of X-ray spectra. ‘Their work, 
improved apparatus of his own 
invention, has been continued in this 
country by Dr. A. W. Hull, of the 
General Electric Company. 

‘Thanks to the electron theory, 
physicists now know why oxygen 
combines with iron and not with some 
other metals; why some substances 
are conductors of electricity and others 
not, and why helium is inert, that is, 
does not combine with other elements. 


‘When the timbers were all in 
place, they were covered with 
Emsline and’ set on fre. The 
then then gathered up thes tools 


came weakened: they groaned 
Under the terrific weight, and— 
‘down she camel 


A French Machine that 
Bottles and Labels 


ROM France there comes a new quie 
action wine-bottling machine. French- 


men have plenty of use for it. ‘They 
rink w bottle of wine with nearly every 
meal!” ‘The machine interests we only 
theoretically 


‘The wine is poured into n tank which 
‘orangeade taka. Tt ia 
left of the picture above. 


‘A pipe connects the tank with a vat, be: 
‘neath it, ands faucet eontrols the flow 
of the wine, and the wine in the vat re 


constant level 

{ht siphons earry the wine from the 
vat ‘to bottles which are placed on 
holders below. Special valves in the 


alphons regulate the amount of wine that 
oes into each bottle 

When the bottles have been filed, 
they are corked and labeled. The label- 
ing is done automatically by a machine 
shown at the right. Parallel rollers 
revolve and release the labels, 


Cracking Nuts with a Stick 


WOULD you like to know « new way 
to crack nuts? This is not a joke, but 
‘a serious question. 

If you are out in the woods gathering 
ruts some day, and have no nuteracker 
with you, make one. 

‘You take a stick and cut a noteh in it. 
‘The notch should be about two thirds as 
deep as the average nut, and a little 
wider. 

‘You insert a nut in the notch, press on 
the top of the stick, and 


The Table that Collapses 


NEW folding table has been invented 
by Vernon M. Gay, of Danbury, 

Connecticut. 
Opened up, it has an attractive circular 
top whose leaves barely give a hint that 
to be permanently 


sections of the leaves, making the table-top 
1 perfect Maltese crows. 

‘Then a slight manipulation of the 
clamps, and the whole top folds down in 
‘the form of a square box. ‘The table then 
‘can be used as a pedestal; or it can stand 
inconspicuously in the corner of the room. 


Worms that Spin Silk in 
Every Color 


HIE silkworm has no taste for eolor, for 
which reason it ailk is drab and must 


be dyed before it is woven, By feeding the 
worm certain leaves it can be 
Bs de 10 spin ite vile in various 


beautiful colors. 
Dr. Vartan K. Osiglan, an Are 
menian, has developed this process, 


fand the allleworms spin aille Im 

eighteen different shades, Neither the sun 

rays ig will eause the silk to fad 
‘There are two hundred thousand worm 


‘on Dr, Osigian’s farm at New Orleans, and 


they will turn out a cocoon apiece In 

ty-two hours, ‘These cocoons conslat 
of two strands of alll, each containing 
fighteen hundred yards. The ordinary 
fillworm does not turn out anything like 


that amount 

Above you see Dr. Osigian feeding ia 
worms with the mysterious leaves that 
hhave this effect. He comes from a long 
Tine of “sill kings.” 


Mittens for the Athlete's Feet 


ON ach hand there are four fingers and 
‘a thumb; and on each foot there are 
five toes. 

‘We Americans do not usually put our 

ig toes in a class by themselves, as we do 
‘our thumbs. ‘Thus the toe of our rtocking 
ie all in one, and 0 is the toe of our 

But in Japan, ideas aro different. The 
big toe is considered a thing apart and in 
consequence it is often isolated. To the 
left you see the legs of 


‘your nut will crack.” The 
‘meat will be intact and 
‘0 will your fingers, 

Soft-thell nuts can be 
opened in this manner, 
provided the material 
composing the stick nut- 
cracker is of the right 
degree of toughness. Tt 
is something new, any- 
way. 

If it docs not work, 
try the nut with a rock, 
though it will not be as 
safe for the fingers. as 
this stick suggestion has 
‘been found to be. 


Japanese athlete. “On his 
foot he wears a pair of 
running-shoes which are 
made so that his big toes 
run by themselves.  Per- 
haps this shoe construc- 


legs, the Japanese are 
fast’ runners and good 
all-around athletes, ‘The 
average American's legs 
fre more than half the 
length of his body. The 
reverse is true of the 
Japanese, 


™ 
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Weighing the “Lift”” 
of a Balloon 


E hall 
the Unite Weat 
Jetermining the conditions of the 


help 
‘aro 40. valuable to aviation, 

The drift of free balloons 
of the clouds are the weather-vanes of the 
upper levels 

Tt is important to test the balloons and 
to determine their lifting power. This is 
done by an expert making tse of delieately 
balanced scales to which the balloon is 
attached. ‘The counterweight necessary to 
balance the lifting power of the gas with 
which the balloon is inflated, furnishes the 
required information, 

Balloons of larger size equipped with 
recording instruments are used to make 
soundings of the upper atmosphere, 


Hair-Dressing Styles for Cattle 


LLONG-HAIRED breeds of cattle, such 
‘as Hereford, Galloway, or Angus, 
are carefully “frigzed up" before they are 
taken into the show ring of the exhibition. 
Sponge baths and daily serubbings with 
soap and water, and much brushing, get 
the hair in condition for final treatment. 
Just before Bossie goes into the tan- 
bark arena, the attendant moistens her 
coat with a mixture of olive oil and de- 
natured alcohol which makes the hair 
Tustrous and flufty. 

He then brushes and parta the hair, eare- 
fully using a round eurry-comb for curling 
and producing 
the attractive finish 
caleulated to find 
favor with the 
judges. 


Farmers Become Experts at 
Grading Grain 
of y 


| “Weoninc! i's dont thar m 


must be probed and a 
Tt is ne 
pian equal of this sam 


The Department of Agriculture fas put 


A Pile-Driver that Does Not Drive 


F machines like this one are used, the 

“bump, bump, bump” of the pile-driver 
will no longer be necessary. 

‘This driver screws stec! piles into the 
earth. It works silently but efficiently, 
patting a steel pile in place as quickly as 
the ordinary pile-driver 

‘The end of the pile is provided with crude 
cutters and a single screw-thread. ‘The 
cutters bite into the earth and the screw- 
thread causes the pile to follow them. 
‘The pile is bolted to the driving-rod of 
the machine, which is turned by an electric 
motor connected to it through a train of 
gears, 


Roll Your Umbrella by Tube 


EVER try to roit 
so it will not bag in the center? The 
kes from his pocket a 


.n umbrella smoothly 


man who knows 


> eer 


and having upon it a gold monogram. 
Into the end of the cylinder he places the 
point of the umbrella, holding the cylinder 
in his left hand, Rolling the cloth 
pact folds is now a simple matter 
‘The difficulty of hand-rolling is to keep 
the folds under even pressure and not to 
let them become loose before the top of the 
cover is reached. By making use of the 
“roller.” the cloth is held rigid enough to 
assure even rolling. 
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Tt consists of a metal cylinder, at the 
top of which in a container for the grain, 
poured in by a funnel. The bottom of 
this container is closed by a cap manipu- 
lated, by a lever. 

Pull the lever and the grain flows over 
the aides of a cone. Part of it pours Into 
chutes which convey it into the pan at 
the bottom. An equal portion flows be- 
tween the chutes and drops into a pan, 

Tn this manner the sample of grain is 
exactly divided, and the test can be mad 


No Bugs in the Movi 


HOUSANDS of dollars’ worth of 

damage has been done by moths spot- 
ing the films during the making of moving- 
pictures at night. 

‘A special trap has been invented by F. 8, 
Mills and Clyde Ewing of the Hollywood 
Lasky Film Studio. 

‘The device consists of a wide box open- 
if, & carbon arc, two 
1Of-eandlepawer lanips, 

funnel made of an ore 

rmilkecan, 

and a large net 
in which the 

are trapped, Ta 
nearly ton, 
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Carrying Heat in the 


Coat Pocket 
ITH one of these 
itile hand-warmers 

in your pocket, you need 

not fear the biting winter 

cold which threatens to 

benumb your fingers. 
Take the hand-warmer, 


a cylindrieal box of nickel, 
‘out of your pocket, re- 
move the cover, strike a 
‘match, and light the wick 
soaked with the benzine 


with which the box is 
filled. ‘Then replace the 
cover and the trick is 
done 

‘The interior of the 
cover’ is lined with a 
coating of 4 metallie sub 
stance which glows and 
igiver out’ considerable 


rat when It la 
to the v 

he metallic lining of the 
cover will continue to 
low and to give heat 
for about eight houry, or 


1 


wutomobile, each 
16 was larger and more eompli- 
ceated than its predecessor.» Electric-light- 
systems, now kinds of steering. devices, 

\fea—one by one, they were 


‘we find the small, simple ear 
‘voue again. Below you’ see a ‘new’ 
Dutch automobile. It has « one-eylinder 
‘engine in front, three wheels, and a steering 
apparatus very much like the original 
jones. Instead of turning a wheel, the 
driver moves a lever from side to'side, 
‘This was done twenty years ago. 


She's Practically Unsinkable 


“THE Brude isthe latent approach to an 
tunsinkable lifeboat which combines the 
capacity advantage of a raft. 

Forty-four people, twenty on the deck 
and twenty-four on the continuous seat run- 
ning around its sides, can be accommodated 

Tn a compartment beneath the deck 
water ballast is earried, while buoyancy 
tanks are arranged around the boat under 
the continuous seat. 

‘On the upper deck, or roof, thirty ex 
people ean be carried, making the capacity 
of this lifeboat equal to that of a raft. 
‘As the picture shows, the Brude is ellipsoid 
in shape and ix built to carry a sail to sup- 
plement or take the place of oars. In the 

near distance is seen a com- 
plete view of this eraft sailing. 


Washing-Block for 
the One-Armed 


‘AVE you ever won- 
dered how you would 
manage if you had only 
‘The accompanying 
ture shows a German 
vention. Ith 
block for th 
Temay be fas 


wall of the washroom o 
amped to any conve- 
nient plece of furniture 
when traveling. 

‘A band of loofah covers 


semicireular eurve in a 
block 


Beside the block there is 
a small ser 

fastened. 1 

dampened 

with soap. 

the hand are rubbed 
against the loofah and the 
brush, and ean then be 
rinsed off under the faucet, 
or in a bowl of water. 
Then the loofah band la 
removed and a. strip of 


toweling is put in its place, 


No Stakes or Nails Needed Here 


ANY place ie home-sweet-home to this 
ence. ‘There has always been a great 
need for a fence of this nature and at last 
an enterprising inventor of Palo Alto, 
California, set about the task of develop- 
ing one. ‘The result of his labors is shown. 
In erecting this fence it is not necessary to 
drive stakes or nails. The unite hook to- 
gether and they are prevented from falling 
by croupioces mounted at right angles to 
their length. ‘The units are light and can 
bbe readily transported from place to place. 
A single truckload is sufficient to make a 
large enclosure. The fence is just as ser- 
viceable as a permanent one. Each unit fs 
sixteen feet long 
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Is This a Street-Car 
or Is It a Cage? 


ERE i a atreet-car that looks.» 
thing like the monkey 6 200. 
Tn fact, this ear would mal {table 
vehicle in which to tran Se 
Fow changes In ite const iM be 
Thi one of many equipped i 
ame way for protective purposes. During 
Now York's great subway and surface 
this protecting screen on every ear to pn 
vent injury to the passengers should the 
strikers get rough. Before the strike was 


over, the screens proved very useful and 
raved many a broken head 

‘As a further precaution, two policemen 
were placed on each ear, one at the entrance 
fand one at the exit, Although these pre- 
cautions minimized the danger of accident, 
they did not prevent it altogether. 


To Warn of Unseen Danger 


HERE is a new danger-signal that 
farns you whether a _monkey-wrench 
fall upon you from above, or & mar 
hole cover blow up and hit’ you from 
below 

The signal ia provided 


[ SCENT which 
so into it bald 
post, James Russell Lowell 

The same sentiment was held by the 
bald-headed man above; he scented adver- 
tising. Whereupon the words, “Venez ce 
soir ax Café du Nord" (Come this evening 
to the Café du Nord), were painted on his 
bald head and he sat every evening on a 
boulevard in Paris near the café. The pro- 
prietor paid him well for his advertising 
‘space, which is one time that a. bald- 
headed man had the advantage over his 
shaggier brother. 


Water, Only Five Cents 
a Glass 


OU wholet the water drip for dayy be- 


causd you are too lay, or busy, to 


ita broken washer, take note 
Constantinople folks must pay five 
glass of water! Above you woe 

Micer getting, his nlekel's worth, 

ix gradually being inereased, The 

oned. Instead, water is piped from 
Tovecvoirs in the forest of Belgrade to 
vaulted chambers in the city from which 


it is distributed to fountains all over the 
Water-carriers supply the various 


tis peculiar to note that nature does not 
alwaya place water where it ia most 
needed. "In more torrid regions of the 
world water is not as plentiful as in the 
United States, Tt eausos one to wonder 
what happens at a fire, 


A Most Extraordinary Clock 


PLAIN and simple as tin clock Looks, it 
{a really very complicated. Not only 
door it tall the time of its own home town, 
‘Aurora, Iinois, but upon request will teli 

‘the time of places all over 


with an arm that points 
either up or down toward 
the source of possible dan- 
wer. 

Tt was invented by 
neth P, Babcock, who is 
safety engineer of Spring- 
field, Massachusetts. He 
calls attention to the fact 
that it is the unseen source 
of danger that is the dead~ 
Kest—in other words, the 
one above or below the 
ange of vision, 

‘The indicator is turned 
to register either “Above 
or "Below." 

‘The indicator circle is 
white and all the remainder 
“jettering, indicator, and 
pipe—is painted black. 
‘The entire signal is five feet 
tall 


the world. 
Tt also gives astronomies 
and atmospherical rea: 


‘ngs, and has thermometer 
and’ micrometer attach- 
ments. It is wound every 


two months by two fity- 
pound weights. 
‘The cock was made by 


‘working on it, 
died, Aurora bought the 
lock, and installed it in a 


‘The workmanship in the 
clock is of the best, and 
the future citizens of Aurora 
for many years hence ean 
expect to find it running, 
and by it they ean order 
their lives from day to day 
‘astheir ancestors did before 
them. 
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‘This Tool Shakes Scale from Boiler Tubes 


[bolle tubes are made to vibrate at a high frequency, they F-YOW can potatoes be 
will shed their scale us a duck’s back sheds water. 


without ‘their freezing? 


Paper-Lined Cars Are Frostproof 


ipped by railrond in cold weather 
Experts in the Department of 


This little toot climbs into m boiler tube, carrying its flexible Agriculture's Bureau of Markets considered the subject and came 
feed-pipe after it. It obtains its power from steam or compressed to the conclusion that paper would do the job as well as 


gets busy and 
vibrates rapidly. This vibration is im- 
parted to the boiler tube and the seale is 
shaken off. ‘The accumulated matter on 
the inside and the outside of the tube is 
forced to leave 
‘The vibration of the tool is very mild 
though effective. It can be held in the 
hhand. with perfect comfort while it is 
vibrating at high speed. ‘This makes it 
le to use the tool with no fear of its 
irming the tubes of the boiler in any 


way. 

‘This a one of the most effective methods 
of removing scale cheaply and without 
danger to the tubes. 


‘Through Wood with X-Rays 


RONTGEN rays penetrate wood with 
the greatest ease, and it is possible to 
detect imperfections so small that they 
‘ordinarily would escape notice. 

Samples of wood from which airplane 
spars are to be made are planed perfectly 
smooth, and the grain is seen to be straight 
and even. But if there shoald be an 
internal knot, shake, or crack, it would 
appear distinctly in the radiograph. 

Airplane parts must be absolutely 
sound. ‘The eye cannot penetrate into the 
‘wood, for which reason ft cannot be com- 
pletely relied upon. Hence the X-rays 
‘must take ite place, 


‘anything. 

Paper is a good insulator. Both ex- 
treme cold and intense heat fail to affect 
it greatly. ‘That's why, in winter, people 
‘wear paper in their shoes, and wrap them 
selves in paper vests. 

But a paper vest for each potato would 
not be practicable. 

What to do then? 

‘Why not line with paper the cars that 
carry the potatoes? Place a thick layer 
of paper on the floor and fasten planks 
over it. Do the same to the ceiling and 
tthe sides of the ear. The ear will then be 
well protected from outside drafts of cold 

and the potatoes placed within will 
Fedeh thei destination untouched by the 
front. 


ae 
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A One-Handled 
Knife and Fork 


KNIFE and fork 
that folds up like a 
jackknife has been in- 
vented by Rudolf Strop- 
pel of West Branch, 
Towa, The inventor tells 
us that itis intended for 
with one hand 


this, we judge, he means 


travelers ofall 
may desire a quick meal 
fon the road, 

‘When the knife and 
the fork are opened up, 
they are sufficiently far 
apart not to interfere 
with each other. To 
lose them up, you press 
button in the handle, 
But when. the fork is 
laden with food and is on 
its way to your mouth, 
take care that you do 
not press the button, 


@— 
Make the Shovel 
Into a Hoe 


HY not combine 

the hoe and shovel 
to one tool? The hoe 
«ign down and the shovel 
digs up; thus one blade 
will serve both purposes 
if ita direction can be 
adjusted and its shape 
cean be modified to suit, 
both operations. 

Mr. Joseph Ssabo of 
Neweastle,  Pennsylva- 
nia, has invented just 
such a tool. The blade 
is flat and yet rounded 
at the end. “It swings at 
the end of the handle 
and can be fastened into 
either the hoe or shovel 
position by means of a 
small wrench, which is 
‘shown beside the shovel 
in the picture above. 
‘The tool ean be used for 
heavy farm work: and 
for light garden work. 
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A Pattern that's Already Laid 


5 the high cost of clothing isduelargely | 
o the high eost of labor, any labor- 
‘saving machine is weleome. "Above you 
fee an clectrie. pattern-marking machine 
that doer the work of many’ skilled 
When a certain pattern is decided upon 


ind laid out $0 that the least possible 
amount of goods will be used, the 1 
imarking-machine traces this pattern cn 
‘sheet of chemically prepared paper. 

‘As the machine passes over the paper, it 
‘makes perforations init at the rate of from 
three hundred to three thousand a minute, 
depending upon the speed at which the 
machine it operated. ‘There are seven 
speeds to choose from. 

‘The paper chart thus made is placed over 
the cloth to be cut and white powder ix 
Gropped on it, Tt goes through the per- 
forations and leaves a white trail on the 
loth below. 


How You Can Tell if Cement 
Is Waterproof 
GOME cement is waterproot, and some ie 
not. But you ean't tell by looking at 
them which is which. 

If you wish to find out, sprinkle some of 
the cement on top of a giass of water and 
then thrust your finger into the water it 

coment contains the proper 
Sonat of suerneeedar maser 
‘your finger will be dry when you pull 
it out of the water. 


Lifting Men with Kites 


WHENEVER you have an irresistible 
desire to go up in the air, try Kitin 
that is, ascending by the aid of man- 
bearing kites 

‘You will be sure to find it a decidedly 
exciting and exhilarating sport. 

Kiting of that kind is'a favorite pastime 
in France and there are numerous clubs 
devoted to this sport, which have formed a 
general organization, known as Union 
Cerfvoliste de France, the headquarters of 
which are at Insy les Moulineaux, on the 
Outakirts of Paris 

Large kites, stoutly built, and of care 
fully ‘tested “material, are sent up in 
tandems of two or more, held bya wire oF 
light able 

‘Two kites that have an aggregate sur. 
face area of about 140 square feet will 
support the weight of a person of about 140 
pounds, provided the wind has a velocity 
of at least 28 of 30 feet a second. 


A New Use for Tale 


ARIUM sulphate, like many 

‘other things, is very scarce. It 
hhas always been used as a filler in 
paint and now a substitute must be 
found. 

Many paint manufacturers have 
decided to try using a tale which 
belongs remotely to the same 
family as the taleum powder you 

For years tale has been considered 
greatly inferior to barium sulphate, 
ut now that actual teste of it are 
being made, its reputation has begun 
to improve, Although tales from 
different localities vary both in 
Physical appearance and chemical 
content, their differences become 
unimportant when they are ground 
very fine. 


The Box that Won't Come Of 


GREG'S “Morning Mood.” ‘Thatta 
the fame you ane on the box. You 
take out the musicroll, adjust i in place 
io the player-piano, and start working 
the pe Rut the first bar or two 
walle 'y ‘you've come to the end 
of a perfect day.” 

Of course it's a mistake. Somebody 


put the music-rolls back into the wrong 
boxes, ‘That's why you got the end of the 
day instead of the beginning. 
How ean this be avoided? By never 
the rolls out of the boxes. If the 
boxes are made smaller and the ends of the 
rolls are allowed to project out of them, 
these ends can be engaged with the 
spindles of the piano, as usual. Of course 
the boxes must not interfere with the 
rotation of the rolls 


A Tooth-Brush that Twirls a 
It Cleanses 


[F,22 brush your teeth rogularly three 
times a day and do it thoroughly, you 
‘need not fear the dentist's chair 


But what 


irregular formation, 

difficult. to construct a brush that wil, 

reach all the hidden corners and crevices, 

Some dentists advocate large brushes; 

others favor small. Some think they’ should 
‘be curved: others say they should 
be straight. 

And now we have a rotary tooth: 
brush, 

It was invented by Mr. Jacob 
Goldstein, of Weat Hazleton, Penn. 
sylvania, "who has long. rebelled 
‘against them all. This new tooth- 
brush consists of two small circular 
brushes that are made to rotate by 
means of a handle located at the 
‘end of the implement. ‘The brushes 
are parallel and the space between 
‘them is sufficiently’ Iarge to admit 
‘row of teeth. When you turn the 
hhandle, the brushes rub against the 
teeth and are able to touch the 
seemingly inaccessible spots. 

‘Of course when the brushes rotate, 
the tooth-paste and water on them 
tend to fly outward—as in the case of 
snow on a snow-plow. But to avoid 
this, euch brush is equipped with a 
sort of mud-uard. ‘Thus the pasty 
water is retarded in ita Aight, 

‘can be removed when the cleanin 
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Do It with Tools and Machines - i 
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Housekeeping Made Easy 


Here are various devices to save 
energy and obtain better results 


33 Uses 
is i 

‘Youcan preserve the polah Ie a eaential to ave an 
Stor wh thie doce 

Youwrepa cloth eroand thc 
Geter bruh ty 59 


She's crushing grapes 


The machine is a\porce 
lnistined bor and 9 

wooden wedge that is ceabagreteeNes 

: . Feeding clothes to, the 


‘The grapes are 


Conveyor will save your 
erwoen the welgt aod fhands and insure” smooth 
oom esting 


Popular Science Monthly 
Protect Your Garage Air Hose 


ECAUSE all motorists are human, and therefor? 

often negligent about coiling up an air hose so that 
it will not be run over by other motor vehicles, walled 
upon, and eventually made to leak, the Standard Oil 
Company of California has developed an underground 
counterweight system of hose protection at one of ite 
service stations in San Diego, Californi 

‘The underground counterweights operate a steel 

cable over a pul- 
ley, the outside 
4 end of which is 
attached to the 
air hose. The 
weight of the hose 
is slightly over- 
balanced by that 
‘of the counter- 
weight, so. that 
when ‘some one 
has finished ine 
flating a tire, the 
hose is immediate- 
ly drawn up out 
of the way. 

The hose is 
thus kept, out of 
danger. No one 
has a chance to 
walk on it, run 
over it with an 


To Mount Heavy Truck Wheels 


‘HE problem of mounting and dismounting heavy 

motor-truck wheels has become more and more serious 
to the motor-truck owner as the size of his fleet increased, 
making the operation more often necessary for re-tiring 
the wheels or greasing the bearings. But the problem 
hhas been solved by the development of a special wheel 


lifting crane by means of which one man ean remove or automobile, 
mount the heaviest truck wheel. The erane is adjustable ‘The moral ‘of the 
for any size of wheel or tire and special grab-hooks are story 

furnished for removing wheels fitted with giant pneumatic Laing & 
tires instead of solids. much longer lif 


‘When the truck has been jacked up, 
and the hub-eap, axle-nut, and bear- 
ings removed, one man rolis the erane 


From Vineyard to Bidites ted 


tothe wheel. ‘The grab-hooks, reaching 
under the fender, grip the steel rim 
‘on either side. A turn of the hand- 
grank, and the erane lifts the wheel 
it hangs free and straight. 
‘The erane and the muspended wheel 
are then rolled back from the truck, 
and the wheel is off in no time. 
‘When the wheel is ready for re- 
mounting, the crane and wheel are 
rolled over to the ax 
fy slipped into place 
‘one motion, the grab-hooks 
released by a turn of the 
and the job is 


All that the operator has 
to do ix to set the grab- 
hooks, turn the crank, and 
roll the erane on its casters. 
‘The grab-hooks are set to 

width by 


take hold as do a pair of 
fce-tongs—the heavier the 
wheel, the tighter the grip. 
A simple adjustable stop- 
bar at the base holds the 
wheel in a vertical position 
0 that it may be slid over 
the axle spindle, even when 
a sprocket or brake drum 
would otherwise tend to 
slant to one side. 


ERE is a truck that is not used in 
the country of prohibition, but 
marks a new step in highway 
transportation in France, where it 

displaced the hand-cart, the ox- 
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was slow and tedious work and like- 
wise expensive. It also took the grape- 


‘meant a decreased production. 

‘Now with the motor-truck tank the 
krape-grower can produce more be- 
cause he does not have to leave his 
vines. Tt is cheaper to collect the wine 
by truck because of the greater volume 
handled at one time. ‘The tank on the 
truck holds 1600 gallons, 
in addition to which 800 
gallons can be carried in a 
tank on a small two 
wheeled trailer. 

‘The apparatus is ingeni- 
ously worked out. The 
wine is pumped into the 
glass-lined tanks by means 
‘of a special pump mounted 
on the truck frame di- 
rectly back of the driver's 
seat and driven by power 
from the truek engine. 

‘There ure four suction 
pipes, two on each side of 
the truck. When these are 
not in use, they are raised 
from the ground by means 
of telescoping pipes. When 
in use, they are simply 
dropped into the barrels of 
wine on the ground. 
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An Automobile Radiator 
Shreds the Air 


NEW principle in the construction 

‘of automobile radiators shows 
the air passing through the radiator 
core shredded or broken up into a 
multiplicity of small currents. 

‘The purpose of this division of the 
airstream passing through the radia- 
tor is to bring the greatest possible 
volume of air into contact with some 
portion of the core and thereby absorb 
greater amount of heat from the 
iter to be cooled. In the ordinary 
honeycomb type of radiator, the air 
passing through each cell touches the 
core around the circumference, but 
allows the air in the middle of the 
‘stream to pass through without taking 
its share of heat from the water. 


‘Air passing through the radiator is broken up 


{ntolamall currents which earry off much heat 


Gaston Chevrolet, smiling and hopeful 
before the five-hundred mile race 


G cetyee News aver 
‘After six hours at the racer's wheel, 
‘when fatigue left him almost helpless 


What Fatigue Poisoning Does to Us 


HEN Gaston Chevrolet swept 

across the finish-line, winner of 
the five-hundred-mile International 
Sweepstakes automobile race at In- 
dianapolis last May, the spectators 
cheered wildly and marveled at the 
endurance of the plucky little driver 
who had sat at the wheel for six solid 
hours, 

They did not eee him climb feebly 
from his seat and, supported on either 
side, walk with head drooped, eyes 
“dead,” and falteringstep, tohisgarage, 
his face haggard from the fatigue of the 
Jong grind. They did not see attendants 
vigorously rub knotted — muscles, 
‘ramped from the strain of gripping the 
tugging, jerking wheel for six hours. 

‘That ‘agonized expression which in- 
termittently swept across his visage, 
the lifeless stare, made him look like 


a man who had just taken poison. 
And that is exactly what had hap- 


ed. 

Extreme physical fatigue is equiva- 
Jent to .poison, and, furthermore, 
fatigue poison is just as effective in its 
action as arsenic or carbolic acid. 

“The extreme exhaustion suffered 
by Chevrolet caused certain chemical 
changes to create poisonous decomposi~ 
tion in the muscles of his body; in 
other words, the production and ac- 
‘cumulation of waste substances such 
‘as earbon-dioxide and Inctic acid," de- 
clares Dr. Clyde Leeper, of Akron, Ohio, 
“These in large quantities become 
Known as fatigue poisons, They are 
carried throughout the entire body so 
that the exertion of one set of muscles 
leads to complete exhaustion of the 
entire body.” 


Getting Their Goats with a Truck 


‘T Is not every day that a motor- 

truck ean act the rle of a goat- 
etter, although this is exactly what 
the truck shown in the accompanying 
iMlustration does. 

Just how this came about dates 
way back to the early days of the 
eighteenth century when the old 
Spanish Mission padres searched the 
Pacific coast for converts. 

When they sailed away 
from Guadaloupe island, 
about three hundred miles 
from San Diego, California, 
some of the more adventur- 
ous goats that strayed from 
the fold were left behind. 
Between that time and now, 
they have multiplied by 
thousands so that today 
they are being brought into 
San Diego on cattle-boats in 
lots of a thousand or more. 

‘Once the boat is docked, 
the truck assumes its réle of 


goat-getter. The goats are unloaded 
from the ship in groups of three or 
four by asteam windlass. The ropes are 
fastened around the horns of the 


animals, which are loaded directly into 
the truck body and then trucked off to 
the slaughter-house or the nearest rail- 
road shipping point. Eventually Mr. 
Goat is converted into fertilizer, sheep- 
skin, chamois, glue, and buttons. 

‘The use of trucks as goat-getters is 
but another of the unusual tasks to 
which motorized equipment can be put 
to good advantage. Before 
the trucks were used to carry 
the goats from the boats to 
the slaughter-houses and 
railroad sidings, the animals 
were driven through the 
streets, This was a slow and 
expensive process, It re- 
quired a large number of 
men to watch each herd so as 
to prevent any of the goats 
‘becoming detached from tl 
main group and wandering 
off and becoming lost. ‘The 
goats are moved quickly by 
truck, 
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Doig Things Mechanically 
The less handwork in the garage 


Sctewovesnreo 


1 the tire fe stubborn alter the tour ‘Mounting plain clincher tres om solid 
‘are removed, rotate the horiar= ‘ima is clade cary " 
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“How the United Stats ls carying a rilond system tothe north. 


‘Swinging a passenger-coach aboard a steamer bound 


Carrying a Railroad to Alaska 


Yor Alaska 


_ANUABIEA hae been greatly a need ofralironda, 18 was 
unable to build its own roads, owing to lack of 


facilities in the shape of steel-mills, car-shops, etc. 

But now the railroad system of 
Alaska is being gradually built up. 
‘The rolling stock and other materials 
are manufactured in the United States 
sent north by water. Each vessel 
is capable of carrying four coaches on 
its deck, and before many months 
our northernmost state will have a 
railroad system of which it can be 
proud. 

‘The gold-diggers ean travel in 
luxury as the great railroads nose their 
way into the wilds, displacing pack- 
mules and dé 


His Oxygen Tank Useless 
at 27,000 Feet Altitude 


ROGIN, a Swiss military aviator, 

decided to try to break the world’s 
aubite record. He rose higher and 
vr, until finally his airplane was no 
lekeer willie t0: tan poopie wotaing 
him from below. 

‘When he had reached a height of 
twenty-seven thousand feet, and had 
een forced to use his oxygen tank, 
‘one of the connections suddenly 
broke. 

Progin immediately lost conscious 
ness, and his airplane plunged earth- 
ward at a terrific speed. But when it 
reached four thousand feet, the aviator 
came to life, and regained control of 
his machine just in time to make a 
landing! 


a 
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How One Man Lifts a Ton 


One man does 
the ‘work of 
five in moving 
abeavy weight 
swith ti opus 
eared chain. 
Bleck 


NE man with 

of only eighty 
pounds can lift this one- 
ton block two feet from 
the ground in half a 
minute. One man can 
do the work of five in 
moving heavy weights, 
and he need not be a 


Showing the planetary gear 
‘ot the Yale 


upon s chun attached SPECT lea by 
to a new “spur-geared’ ‘hich ‘the lifting of weights 
chain-block, and lifts the ‘in easily accomplished 
weight. 


‘Thirty-one feet of chain pass through the workman's 
hand when he pulls to raise a ton one foot high. ‘The 
chain works a system of gears on the well known 
planetary-gear principle; blocks of one-ton or ten-ton 
size, or more, are used for the weight-lifting required. 

‘The heavier sizes require several men. 

‘The arrangement of is 0 
balanced as to distribute the weight 
evenly, and it prevents too great a 
strain being thrown upon any one 
part of the mechanism. 


The Long-Tailed Fowl 
of Japan 


‘N the Uyeno Park Museum, in 
‘Tokio, Japan, there are three fowls 
with tail-feathers from thirteen to 
fiteen feet long. Only the cocks have 
feathers of such startling length. ‘The 
hens are rather commonplace in ap- 
pearance. 

The long-tailed fowls settled in 
Japan before the Christian era, They 
are probably an offshoot of a Korean 
variety which sprang from the jungle- 
fowl of southern Asia. 

Why do the tail-feathers grow to 
such lengths? Every chicken molts 
once a year. Chicken-growers say that 
sometimes a part of the chicken skips 
this molting season. By’ a process of 
painstaking selection and breeding, 
those fowls in which tail-molting sea- 
son is suppressed will ultimately give 
rise to a strain with long tail-feathers. 

‘These Japanese cocks are fed, almost 
stuffed, in a way that would astonish 
American barnyard chickens. They 
‘ure not allowed to move about freely; 
if they did so, the precious tail-feathers 
would break. 
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Learn to Interpret the Engine’s Knock 


HAT makes your motor 
“Knock”? If you know, you are 
unique among men, ‘There is more 
misinformation current among the 
owners of automobiles regarding the 
causes of this very common ailment 
than of all other motor ills combined. 
‘The carbon knock, recognized by a 
regular succession of distinct, almost 
metallic, sounds, as of blows on an 
anvil, is by far the most important 
Ienock that aflliets the gasoline motor. 
‘Now, every motorist knows that sooner 
or later « hard, graphitic layer of ear- 
bon accumulates upon the piston 
heads, the upper portions of the 
cylinders and about the valves of his 
engine—ar accumulation due to a too 
liberal use of oil and a too incomplete 
combustion of gas. But why should 
this layer of carbon cause your engine 
to knock? Ask the average driver and 


you will get, all 
sorts of curious 
answers. The 


most common 
error Is to sup 
pose that this 
earbon becomes 
so thick that the 
piston on the 
‘upstroke actual 
ly strikes the 
eylinder head, 

When you 
consider, how= 
ever, that the 
series’ of explo- 
sions going on 
continuously. in 
each cylinder 
brings the car 
bon covering the interior of the com= 
bustion chamber to a constant red 
heat, you have the key to the explana- 
tion. 

‘As the piston compresses the fresh 


trouble, 


mixture of gas and air, the hot 
carbon, acting like ‘k from the 
ignition system, fires the charge before 


the point of maximum compression is 
reached. Only the momentum of the 
flywheel carries the piston over and 
prevents it from being driven back 
downward. The shock resulting from 
this premature explosion is heard asa 
distinct knock and it will be at once 
teen that the decided loss of power is 
due to the momentary tendency to 
drive the piston backward. 

‘As is well known, this knock is 
always noticeable when the car is on a 
hill or the engine is pulling hard on a 
slippery road. This is because at 
those times a richer mixture is being 
fed into the eylinders and the mo- 
mentum of the flywheel is less. Such a 
mixture is more east! 
diminished momentum makes it less 
easy to carry the piston by the dead 


‘On a level, smooth road, where 
the engine is not working hard, the 
explosions from the hot carbon and 
from the spark tend to come together 


Bewarel_When your engine knocks it meant 
Learn its cause, then remedy it 


By Floyd L. Darrow 


at the proper point in the cycle and 
there is no knock. 

‘This also explains why your motor 
does not knock when it is cold. On 
first starting a car in the morning the 
knock is absent, even on a hill, and 
you wonder where it has gone. It is at 
nce apparent, however, that until the 
engine has had time to heat up, the 
layer of carbon is not hot enough to 
ignite the mixture. 

Among the numerous remedies for 
this knock, there is only one that is 
really effective, and that consists in 
removing the cylinder head and scrap- 
ing the carbon out. After scraping, 
the parts that have been earboned 
should be rubbed with fine emery- 
cloth and if necessary the valves must 
be reground. So-called carbon re- 

movers and 
burning out the 
carbon will give 
temporary Te- 
lief only, and 
when an engine 
is badly car 
boned they will 
not do that. 

‘A. clean’ en- 
gine runs like a 
charm, climbs 
hills without 
difficulty, and 
gives a maxi- 
Thum of power. 

‘Another very 
common motor 
knock comes 
from a too- 
advanced spark. The proper time for 
the spark to appear is at the point of 
maximum compression, or, if the en- 
gine is running rapidly, very slightly 
before this point. 

But if the motor is pulling hard 
‘on a hill or slippery road, and con- 
sequently running slowly as well as 
drawing a rich mixture of gas, an ad- 
vanced spark will ignite the mixture 
too soon and a knock will result just as 
in the case of hot carbon. When the 
engine is running fast, the increased 
momentum of the flywheel carries the 
piston over and an advanced spark 
liberates the energy more nearly at the 
right point for maximum power. It 
actually takes an appreciable time for 
the combustion of the gas and the 
liberation of the pent-up energy to 
take place. Therefore, at such times, 
an advanced spark is necessary if all 
the energy is to be fully utilized on the 
downstroke. 

When running slow, however, an 
advanced spark liberates this énergy 
considerably before the piston has 
come to the top of its stroke and 
tends to drive it backward. The 
remedy for such a knock is to retard 
the spark. 

In the case of either knock, the 
sound itself is produced by the play 


‘between the piston-rod and the wrist- 
pin, The pre-ignition, as already ex- 
plained, tends to drive the piston 
downward, and this play permits a 
momentary pounding and the result- 
ing knock. It is much more noticeable 


in the case of hot carbon, because the 
very large ignition surface produces 
a much more nearly instantaneous 
combustion than does an advanced 
pari 


A Neat Repair on an 
Old Table 


WO valuable old stand-tables, 

heirlooms, with very heavy marble 
tops, were brought tome to berepaired. 
‘The’ work was to be done without 
showing any marks of repair. 

The heavy tops had eaused the legs 
to give way, allowing the solid walnut 
center to touch the floor. Some one 
had tried to repair them with glue, 
‘but it had not held. 

I took the legs off, cleaned every- 
thing thoroughly, cut'a recess in each 
leg 2 and 314 in. deep, 1 in. wide, and 
Lin, long. ‘Then I put one leg on, 
clamped it, and drilled a $¢-in. hole 
through the table center and through 
‘one leg into the recess already bored. 


2 eoxt-tecacen Bam eros 


How repairs were made to strengthen 
‘two old tables with the repair unseen. 


‘The bolt-hole for the two other legs 
was drilled about 14 in. above the first 
fone 90 as not to enter it. A small 
quantity of glue was also used in addi- 
tion to the bolts. This, by the way, 
is always advisable where parts ars 
bolted together, unless the bolting is of 
a temporary nature and intended for 
making future adjustments possible. 
‘After the two tables were completed, 
they were exceptionally firm and not 
amark showed anywhere. The repair 
could not be seen unless the tables 
were turned upside down. This was 
ten years ago and s0 far as I know the 
tables are in good shape today. 
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Disk-Grinding on the Lathe 


HETHER equipped with an 
bbrasive cloth disk for surfacing 
‘small metal parts or with a sandpaper 
disk for finishing wood patterns, 
mitered frames, and other articles, the 
small disk-grinder is an extremely use- 
ful piece of apparatus in the hands of 
the small-shop or home-shop man. 
While an ordinary grinding-stand may 
be easily altered to a disk-grinder, this, 
article will deal only with its applica 
tion to the small lathe. 

A speed lathe is best adapted to such 
work, though a serew-cutting lathe 


| 


Asheet of abrasive slued to » wooden 
‘wheel, if placed on a lathe, makes an 
excellent grinder 


with a fairly high-speed step may be 
used by making the disk of relatively 
large diameter. A grinding-disk 
mounted on the live spindle and 
driven at a good speed, in combination 
with an adjustable table held in the 
‘T-rest socket, will finish the surfaces of 
small metal parts practically as well ax 
would a shaper or miller, and if much 
pattern work is done, a sandpaper disk 
will become indispensable. 

‘The simplest form of grinding-disk 
is made by screwing a square block of 
hardwood to a small faceplate, sawing, 
off the corners, then mounting it in the 
lathe and turning to circular form 
nd facing off smoothly to = plane 
wu 

‘The abrasive disk is cut from a 
sheet of the material and glued to the 
wooden face of the turned block, and 
the grinder is complete. ‘This type has 
the advantage of offering a good sur- 
face to glue the sandpaper or emery 
sheet to, but if out of use for a long 
time is likely to warp or perhaps cheek, 
in which condition there would be a 
certain amount of danger connected 
with its use at high speed. 


A Grinder from Boiler Plate 


A more substantial grinding-disk 
may be made by turning up a piece of 
oiler plate or sheet steel to circular 
form and attaching it to a small east- 
iron faceplate by means of countersunk 
machine serews, the faceplate screwing, 
on to the lathe spindle-nove. Another 
way would be to make the whole con- 
trivance of east iron, boring and 


By H. H. Parker 


threading the hub to fit on the spindle 
‘nose and then turning off smoothly all 


Guarding Against Blow-Holes 


In using east iron the casting should 
be carefully examined after the ma- 
chining for eracks or blow-holes which 
might weaken it. If trouble is expe- 
rienced in having the abrasive disk 
peel off after gluing on, this may 
be overcome by first gluing a sheet of 
very thin tissue-paper to the iron face- 
plate, allowing the glue to dry and 
then gluing the abrasive disk over the 
tissue-paper. 

A tilting table should be constructed 
with a shank of the proper size to fit 


The Government's Recipe 
for Whitewash 


ERE is the United States Govern- 
‘ment’s standard recipe for white- 
wash. 

Slack one half bushel of unslacked 
lime in boiling water, keeping it cov- 
ered during the process. Strain, and 
add a peck of salt dissolved in warm 
water. Add also three pounds of 
ground rice boiled to a thin paste 
and one pound of Spanish whit- 
ing. 

Dissolve a pound of clear glue in 
water and add. Mix the whole thor- 
oughly and after stirring it vigor- 
ously allow it to stand and settle for 
at least a day or two before using the 
whitewash. 

Heat the mixture thoroughly before 
applying it. 


Here’s an Easy Way to Set 
Inside Calipers 

‘0 set an inside caliper to size is not 

as easy as one would imagine, 

especially by the regular method. Here 
is the way I overcame the trouble. 

T made two blocks, as shown in the 

illustration, to fit my seale. Through 


If two blocks are placed upoa the scale, 
it is eany to set a pair of inside calipers 


each block I placed = binding-serew. 
‘Then I set the blocks where I 
wanted them on the scale, set my 
calipers to the distance in between, and 
the job was done.—J. W. Moore. 


s 


into the lathe ‘T-rest socket. The 
table may either be east from pattern 
or built up of a rectangular iron plate 
beneath which a cast-iron dolly-box 
is screwed. ‘Then the shank is turned 
up from a length of square cold-rolled 
steel and about 114 in. at one end lett 
square, this end being drilled for the 
clamp bolt which clamps the shank to 
the dolly-box or cast lug on the 
table. 

By setting the table at the proper 
angle it is an easy matter to grind a 
uniform amount of "draft" upon the 
‘edges of wood patterns. 

Alter a certain amount of usage, the 
abrasive disk becomes clogged up and 
worn down and must be removed and 
replaced with a fresh one. 


Developing the Leg Muscles 
of Children 


TEETER-BOARD is probably 

‘one of the oldest amusement 
devices known and is always popular 
with children, The rocker teeter ix a 
great improvement over the old device, 


Besides providiny 
‘ith 


as it is smoother in action and pre- 
vents the jar as the child's feet touch 
the ground. 

Tt may be constructed by using a 
board 10 ft. long, 1 ft. wide, and 1 in. 
thick. 

The rockers are usually made from 
Lin. board cut in a semicircle, the 
flat side measuring 2 ft. long and 1 ft. 
across the center of rockers, there 
being two in number. 

Strips of wood, three in number, are 
placed between the rockers to prevent 
them from spreading. 

‘The teoter-board is nailed to these 
rockers after being balanced. Notches 


legs to fit in, 
ready for service, and it will 
found a constant delight—CHARLES 
C. WAGNER. 
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New abrasives for 


Send us a trial order for your 
next requirements, If U. S. Abra- 


respect, return the good: 
will allow you full credit and 
freight both ways, You be the 
judge. What could be more fair? 


Grinding, Polishing and Finishing Metals 


Out of the stress of war work grew 
remarkable abvasives—Cartelonend Her- 
culundum. They were needed to boost 

roduction. Records had to be broken. 

‘hese abrasives are now available on 
paper and cloth in all of the usual com- 
mercial shapes and degrees of fineness. 


For steel, brass, copper and aluminum, 
Carbalox is recommended without qual- 
ification. Herculundum is best for cast 
iron and similar materials. Both abra- 
sives are remarkable for their sharp, 
tough edges and ability to form more 


fect cutting edges under pressure of 
Rie work, This feature is important— 
and is one reason why these abrasives 
stand up to severe work in all kinds of 
factories and shops. There is a right 
abrasive for every grade of work. No 
shop is too small to use them profitably. 


‘Tough, especially-made paper, strong 
cloth, and glue that everlastingly holds 
the tiny particles of abrasives, are com- 
bined, seasoned and inspected before the 
finished product is worthy of the U. S. 
Map trademark. 


ttes SAND PAPER 


New York 
Boston 


Flint 
Garnet 


Fast-Cutting Mineral Abrasives 


Garnet Paper Emery Paper Crocus Cloth 
fith Emery Cloth Carbslox Cloth Herculundum Cloth 


‘Shepes, Discs. Cicles, Belte,and Rolle of varus 
Seite Sal fmeet of bas 


UNITED STATES SAND PAPER CO., Williamsport, Pa. 
‘Stocks at following branch offcest 


Philadelphia 
Detroit 


1.5, Abrasive Discs on diac grinders are time savere, 


‘San Francisco 
Chicazo 


‘An empty space surrounded by 
metal, 

‘What happens mechanically inside 
the lock when the key enters, you don't 
much care about—provided it does 
hhappen with perfect ease and regu 
larity, and keeps out gentry who use 
everything but the key to get in, 

Akey anda keyhole are instruments 
of moral wellare. They help people 
to stay honest. 

‘They have to be made with a con 
clence, ton, to stand up to the worst 
Instead of standing in with it. 

The outward sign of this inward 
race is the name YALE on both 
jock and key. 

Sign of a stronger metal where 
strength is the point, sign of fewer 
parts where fewness makes fookproot 
hess, sign of heavier metal where 
‘weight makes for permanence, sign of 
a smoother finish where thls 
facility in use, sign of gual 
conception to finish, 


The Yale & Towne Mfg. Co. 


alos af the Vale kts 
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Ingenuity Shown in an Electric Arc-Lamp 


wz a few odds By Theron P. Foote 


and ends of gas- 
pipe, an old iron box bell, and a 
mica insulating-joint such as electri- 
cians use on combination gas and 
electric fixtures, I have constructed 
a very serviceable homemade are- 
lamp. 

‘The accompanying illustration 
shows in detail the }4-in. gas-pipe 


or wie esstance 


‘The construction and assembly of ahome- 
‘made ate lamp made from ode and ends 
‘about the house 


connections and gives approximate 
dimensions. The two ¥-in. elbow- 
joints are those having flanges with 
‘serew-holes so that the apparatus may 
be fastened upon the wall. Four s- 
in, T's, 3 G-in. nipples, all of 3<in, 
pipe and having right-hand threads on 
both ends, constitute the required 
fittings. 

‘The magnets and armature of the 
bell are removed and reconnected, 
bringing the leads of the magnet 
directly out instead of in series with 
the armature contact screw, thus 
‘making the bell mechanism a single- 
stroke instead of vibrating. A heavy 
piece of galvanized iron—sheet iron, 
or slate, approximately 3 by 7 in., is 
fastened by machine screws, stove- 
bolts or pipe-clamps to the top of 
the pipe structure, and the magnets 
and armature mounted upon the 
plate in alinement with the pipe- 
fittings. On the back side of the plate 
may be mounted a single-throw 
double-pole switeh for controlling the 


nipple, wind 
with 2 or 3 turns a piece of asbestos 
paper, using plenty of shellac to keep 
it wound tight and in place. 

About 36 turns of No. 16 or No. 18 
iron resistance wire should be wound 
upon this asbestos, forming a resistance 


coil, the ends of which 
are’ terminated upon 
the slate plate mounted beneath. 
If this plate is made of iron in- 
stead of slate, the terminal serews 
must be well’ insulated from the 
plate. 

To the end of the bell-clapper solder 
‘a small piece of flexible wire about 2 
in, long, and on the other end of the 
wire an iron washer having a hole 
about 14 in, larger than the carbon 
rods to be used. 

Two 34 in. by 134 in. oF larger 
couplings are placed in two of the ‘T's 
so that a large glass tube may be 
supported around the are, if 20 
desired. 


‘This tube may be made from an olive 
bottle by cutting top and bottom 
with a piece of string soaked in gaso- 
line and tied around the bottie in the 
correct location for cutting. After the 
string is ignited from the bottom, it 
burns rapidly. When the flame is ex- 

inguished and while the charred string 
is still glowing, the bottle should be 
immediately dipped into cold water 
and will be found to crack as desired. 

A set serew in the bottom 8-in, 
nipple aids in holding firmly the bot- 
tom carbon. 

A piece of asbestos-covered wire 
about size No. 10 is soldered into the 
inside of the lowest G-in, nipple and 
brought up through the insulating 
joint and other couplings, coming out 
through the nipple near the magnets 
and connects with one side of the 
double-pole switeh. 

The magnet wires connect with the 
same binding-posts as the resistance- 
coll leads, and one binding-post con- 
neets with the upper earbon by means 
of aclamp on the carbon rod and a flex- 
ible connection. ‘The other binding- 
post is connected with the remaining 
side of the double-pole switch. TI 
positive side of the incoming ‘circult 
should also be connected with that 
side of the switch. 

‘As the current. passes through the 
magnets, the armature pulls on the 
washer, causing it to grip the carbon 
and lift it up, thus forming the arc. 
‘As the carbon gradually burns away, 
less current passes through the may 
nets, causing the carbon to sink lower 
and Keeping it at the right distance 
from the lower carbon to form an 

When the armature has become 
lowered as far as it will go, the washer 
on the carbon should be low enough 
to strike on top of the 2¢-in. tee, 
causing it to release its grip on the 
carbon and allowing the carbon to fall. 
More current will now pass through 
‘the magnets and the earbons will be 
pulled apart again, the iron washer 
having taken another grip. 

This action is continuous, and with 
a little care the lamp can be so ad- 
justed that there will be no flickering 
Of the light. 
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Make It Easier to Remove 
the Ashes 


DEVICE for the removal of fur- 

nace ashes is shown in the two 
illustrations. A ear with an ashean is 
drawn up an enclosed incline from be- 


No more carrying heavy cans up and 
down the celine stairs.” This dustless 
‘levator oes ft for you 


neath the furnace to a point outside 
the building. A trapdoor in the floor 
of the ashpit and over the can is opened 
by means of a rod at the side of the 


pushed into the hole 
with a furnace hoe. The trapdoor is 
normally closed so as not to affect the 
draft of the fire. 


Thin drawing shows 
the arrangement of 
‘he inclined track 
for hoisting the full 
fathean from the 
cellar 


‘When the can is filled with ashes, a 
door made in two sections is opened at 
the top of the incline. The car is 
drawn up by means of a winch fixed to 
‘one of the sections and the filled can 
exchanged for an empty one. ‘Thus the 
ashes cannot even sift into the cellar. 


Protecting Sliding Wagon 
Wheels from Wear 


EFORE descending a steep bil 

is a common practice to lock a 
rear wheel of a heavily loaded wagon 
which is not provided with the usual 
service brakes. This protects the 
‘wagon and its load, and also prevents 
the wagon running over the animals. 
‘The usual method of locking is to have 
4 small chain attached by one end to 
the side of the wagon-box and to tie 
the other end to a wheel-spoke or to 
the rim itself. method is danger- 
ous to the wheel, because if it were to 


SAFETY 


If your razor suits you— 
Stick to it 


If it does not— 
Try the Enders 


On the market 13 years. More than 
2,000,000 in regular use before it was 
ever advertised. Satisfied users alone 
have been its salesmen. 


Is there another product with a similar 
record? 


The appealing charm of the Enders 

is its simplicity—only three parts: 
BLADE:—of the finest Swedish: 
base steel—hand ropped, heod ‘tested, 
assuring the keenest and most lasting edge. 


< tands free of the blade, leave 
ing the entire cutting edge free fo 


t 
iding, 
Stroke of the old style open bled 


Shaving with an Enders Razor is “Just 
‘e Wiping Your Face With a Towel” 


Wr Cudersn 


Enpers Sates Company 
17 Battery Place, New York 


FOR SALE BY BEST DEALERS EVERYWHERE, 


Goblin Does 
Work Wonders! 


Goblin is a soap that really 
leans; you can actually see the 
dirt disappear before your eyes. 
Tt is made of the purest and 
ingredients; that's 
cleans thoroughly and 
Tukkly; Inhere freely in the 
coldest or hardest water; does 
not injure the tenderest skin. 


henry day soap fos the nine 
ied Randse—alwaye keep 


fe of Cabin on ham 
AL your grocer'ss if he, hasn't it on 
fhanit tend coupon for a free trial tise. 


strike an obstruction or drop suddenly 
into a hole in the road, it would natu- 
rally deliver a swift, powerful jerk to 
the wheel and possibly break out a 
spoke or fracture the rim. It also 
causes considerable wear to the tire by 
dragging it abruptly on the ground 
down the entire grade. 

‘A simple homemade locking device 
called a “slide lock” eliminates all 
these troubles. 

‘Take a piece of malleable sheet-iron 
of any desired thickness (} in. is pref- 
erable), and eut from it a strip an inch 
wider than the tire of the wheel on 
whieh it is to be used and 18 in. long. 
Curve the piece sidewise to conform to 
the circle of the wheel, and turn 34 in. 
of each edge upward at a right angle, 
leaving 2 in, of one end straight 
through which to drill a hole to receive 
the chain. After the hole is drilled, 
‘cut the end link of the chain, insert in 
1d reweld ‘together, 
thus uniting the slide with the chain. 


Stee in pestis co's i It alo pre- 
be fon a hil Te also prov 
{ects the'wheel from wear 


Attach the chain as formerly by one 
end to the side of the wagon-box and 
provide a hook also in the side of the 
box for hanging up the chain and slide 
when not in service. When ready to 
lock the wheel, stop the team, and lay. 
the slide immediately ahead of the 
wheel, where it will make sure to roll on 
it between the turned-up edges and 
drive ahead. The chain must be of 
proper length so that when the slide is 
directly under the wheel it will be 
fully stretched. The wheel will thus 
slide down on this slide lock, free from 
all danger of breakage and wear to the 
tire. The turned-up edges of the 
slide will prevent it from slipping out 
from under the wheel. ‘There is abso- 
lutely no strain on the wheel when 
locked.—L. M. JoRpax. 


Heating the Automobile’s 
Front Seat 


OST flow-heaters for automobiles 

seem to be designed for the rear 
compartment and not for the front 
seat. The heater shown in the illus- 
tration is designed for runabouts, 
roadsters, and particularly the type of 
automobile that affords no protection 


taxicabs. town cars and limousines. 


Popular Science Monthly 


Antiseptic 
and 
Germ-proof 


Cuts, scrapes and all skin 
injuries should he kept clean 
while they are healing 
With thisobjectuse New-Skin 
promptly when the accident 
Scientific tests establish the 
fact that it has the power of 
destroying germs of infection 
NEWSKIN COMPANY 


LET THE MACHINE DO THE WORK 


Hammond 


TWO STYLES OF TYPR, 
ortwo to five different 
languages, carried on’ the 


machine AT ONCE. "JUST 
TURN THE KNOB"and change 
instantly from Roman to 
Italics,or Minature= 
Rosen, or toBeautifut 
Sevipt; or from English 


to Greek, Russian, French, 
Exattiec 
Sees 


SR ERE BI 


for the driver against cold, such as | ==. 
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‘The radiator is simply an ordinary 
floor radiator such as is used in hot-air 
aystems of house-heating. The ad 
justable vane type with the ribbed foot- 
control knob is of course the most d= 
sirable, as it will allow the driver to 
permit as little or as much heat as he 
desires to come through. 

‘The size of the radiator used de 
pends on the amount of clear floor 
space. As the illustration indicates, a 
hole is cut through the slanting part of 


the floor and the radiator set in and 
screwed down. It will be found that a 
surprising amount of heat comes 
through when the radiator is wide 
open. A heater of this sort assures 
much more comfortable driving in an 
‘open car when the winter weather is 
severe. FRANK W. HARTH. 


TT good old-fashioned way to 
paint small buildings is to get 
the Indder and hang thereon the pail 
of paint while the brush is shifted 
from one hand to the other, as the arms 
tire, But the nail somotimes bends 
under its load of lead, and spills its 
two or three dollars’ ‘worth of con- 
tents upon the ground. 

‘Not having # pail-hook handy, and 
having the 
above-men- 
tioned acei- 
dent happen, 
aman made a 
simple clip 
from two 
wires, with 
which the bail 
of the pail was. 
kept at one 
side, thus 
affording 
plenty ofroom 
for dipping 
the brush, and 
at the same 
time holding 
the pail secure 
‘upon its nail in the side of the ladder. 

‘The clip consists of two lengths of 
wire, each 6 or 7 in. long, and twisted 
in the center, leaving 1 in. at the 
lower end and 2 in, at the upper. The 
ends are bent into hooks, the lower 
ones hooking into two holes punched 
in the rim of the pail and the upper 
ones over the bail 

‘The size of the clip will be deter- 
mined by the size of the pail being 


aaa) 


“I'm sorry I stepped on your train, but here's 
some nice new string to pull it with.” 


FYER a period of starvation « man 
needs time to build up his system 
again, And so our railroads need 

time before the tonie effects of the recent 

rate increase can beshowninimprovedservice, 

During the period of government control 
{increased wages and costs for material left 
ittle over from a stationary income to buy 
much-needed equipment—or even to keep 
the existing cars and engines in order. 

To rebuild this equipment the railroads 
must secure hundreds of millions of dollars of 
new capital: the rate increase placed no such 
Jump sum at their disposal, It merely gave 
them a chance to make a fair living, to insure 
reasonable dividends to their investors, and 
thos to attract the money of new investors, 

Right here is where we can help. 

Every dollar we place in a ailrond security 

will have a share in buying some freight car 

or locomotive to bring us the goods we want 
when wo need them, 

Every hour we save as shippers or re- 
ceivers of freight in loading and unloading 
the cars will enable them to get into action 
again the more quickly. 

Orassuppliers of material or equipment we 
can give first place to the orders of railroad: 
and thus help them speed up reconstructio 

So by putting a shoulder to the wheel 
‘and keeping patient, we all can hasten the 
lad day when the 8:05 will always be on 
time and we can be sure of getting that 
furnace for the same winter we ordered it, 


estern Electric 
Company 


No. 20 7 +t shore in restoring the rail 


Et : Cavedios 
Ice the Western Blecrie ‘s 
liery of clacrat subpies he Polrnada 


Bearing-Shims 

| “]AHE removal of bearing-shims to 
| 1 compensate for wear inconnecting- 
rods of an engine that has not 
much service is not difficult, even 
| with, those of limited experience in 
this line. With an old engine this is 
not so simple. The connecting-rod 
bearings are provided with a thick 
metal shim and some smaller ones, and 
in the old engine it is advisable to file 
down this thick shim slightly after the 
bearings have worn down farther than 
| is provided for by the removal of these 
thinner shims. 


| How to Properly Fit 
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two halves to spring out far enough to 
make a cut. If too much preasure is 
used in feeding, the edges will be 
forced into line again and will not cut. 
‘The proper pressure is easily gaged, 
however. The tool is sharpened by 
grinding in the same way that the 
lathe center is ground. 


ANon-Burning Handle for a 
Soldering-Iron 

FTER considerable use the 

wooden handle of a soldering- 

iron becomes charred and burnt from 

continued contact with heat, A non- 


| Ifnew shims that are slightly thinner Soldering-ron 
| than the old ones can he had, it is a os eee 


| visable to make use of them, as it 
requires some skill to file them to a 
perfect flat surface. Should the shims 
| be filed, a jig similar to that in the 


‘aot wrap as- 


illustration 
should be made 
from a block of, 
wood and three 


100,000 High-Salaried - 
ornen leeded! 


a: | 
oy ner 


serews. Con- 
tinuetoturn the 
serews into the 
‘wood until the 
screws are just 
underneath the 
shims, 


tis essential 
that the thiek- 
ness of the shim 
‘A block of wood beneath after filing is as 
the shim will permit ie 4 
tobe filed to a uniform nearly uniform 
thickness ‘as possible, and 
thesurfaceeven 


If the wood is long 
enough  (approxim: 
quite easy to maintain a flat filir 
Position by keeping the file always 
parallel to the wood surface. 

A very little filing will usually bring 
the bearing surface far enough down 
to remove a knock, and for this reason 
it is advisable to try and fit the bearing, 
y few strokes of the file, to 


Here Is Shown a Novel 
Centering-Drill 


CENTERING-DRILL that makes 

a beautifully smooth seat for the 
lathe center is made from a piece of 
steel with the end formed exaetly like 
a lathe center. 

A slit is cut, 
as in the 
drawing. The 
length of the 
slit’ is about 
twice thelength 
of the tapered 
portion of the 
tool. The tool 
shoutd be hard- 
ened and tem- 


‘The ait gives two 

cating ete tote 

|| eer pered like an 
ordinary drill. 

‘When fed into a small hole drilled for 

the center position, the slit allows the 


cn 


Remove the ferrule and handle and 
raise several sharp barbs along the 
end of the shank with a cold chisel, 

Then cut a strip of asbestos paper 
about 5 in. wide and wrap about the 
barbed shank until a suitably tl 
handle ix acquired, Bind it tight 
with several turns of fine wire and 
you have a handle that will outlast 
hhalf a dozen wooden ones, 


Filling the Kitchen Sink 
with Water 


FTENTIMES the dishpan is too 
small, so we decide to fill the 
kitehen sink with water. This we can- 


not do because there is no way to stop 
the outlet. 

‘A convenient way to do this is to use 
a lead weight. 


To make this weight, 


Some eoth and 
a lead weight 
‘verthe ink 
drain enable 
you to Bil the 
Sink with water 


select a can lid slightly smaller in 
diameter than the metallic colander 
outlet of the sink.” A one-pound 
coffee-can lid is usually the right size. 
‘Melt scraps of lead on the stove and 
pour the molten metal into the can lid 
and lay aside until it is cold. Make 
sure that the lead does not slop over 
on your hands and burn you. 

Fold four to eight thicknesses of 
cloth and lay them flat on the sink 
drain; then put the lead weight on the 
cloth and fill the sink. ‘The suction of 
the water and the weight make a con- 
tainer of the sink and you can fill it 
with water. In place of the cloth, one 
‘or more pieces of rubber, taken from 
a discarded hot-water bottle, may be 
used.—J. ALEXANDER. 
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An Extra Base for the 
Automobile Jack 


‘HEN jacking up the car in the 

mud or sand, it is the usual thing 
for the bottom of the jack to sink grad- 
ually out of sight and subsequently 
lower the wheel until it again touches 
the ground. To do away with this 
annoyance why not carry a supple- 
mentary base to support the jack in 
such soft foundation? One suggested | 


‘STEEL 08 Wood. 


o 


HE washing of heavy 


1s shown in the illustration. It can be bred fin 
made of heavy thick wood or of a can be one of the 

‘nrge piece of sheet steel. Arrange household dutie 

fom cecta\in = pontion which will 2 washed in a 1900 Cataract 


about the base of the jack and hold it 
{In the center of the base, thus prevent 


tric Washer with its ex- 


ing {t from skidding to one side if clusive figure 8 movement! 
the base tips out of the horizontal. Bue. wliy” i 

If desired, a clamp can be arranged ut why," you say, “a 
to turn over one edge of the jack base 1900 Cataract, in preference 
20 it will not lift out of the cleats when to any other washing ma- 
‘Ge bnatia i belay opareted A bes chine?" Becanse of the magic 


Bin by 10 in, should eufic to support figure 8 mecement! 
the wolght of a large car under much 
conditions.—T. HALLETT, By means of this exclusive 
feature the soapy cleansing 
Pipe-Fittings Make a Very water swirls through the 
Good Muffler clothes in a figure 8 motion, cc SaeTaE 
P fen as in th Breage ce 
MuRPER set ei wt x] Sriry. washer." Sy, ein 
sults, ly made, and costs rmuy, jon tr timer ai 
Vary little, can be put together from the thie: water ewishes aNe ( (@igeas s 


commonest kind of pipe-tittings, noth- back and forth, going 
through those clothes with every motion of the tub. Thus 


the clothes are washed rapidly and thoroughly. 


And that shiny copper tub—the inside is smooth as one's 
hand. Not a part in it to catch the clothes or to cause wear 
and tear. No heavy parts to lift out and clean after the 
wash is finished. ‘Then there's the smooth-running, silent 
wringer that also works electrically—it can be shifted from 
the washer clear over to the waiting clothes basket without 
moving the washer or requiring one extra step. 


The 1900 Cataract Washer costs a few cents an hour to 
operate, and it washes the clothes in 8 to 10 minutes, clean 
ing equally well the heavy clothes, and the sheer fine under 
garments or delicate blouses. 


Seles Ure provided with a mull Here 

ite way to ake goad oe 1900 CATARACT WASHER 
ing being required but seven tees and If you swat bnew mare abeat the 1900, send for the intersting bob, 

six short nipples. Screw a tee on the George Brintee's Wifes beak of fiction seith some surprising fact included. 


i id in each 
Pech ree a ape Pur in‘eee| 1900 WASHER COMPANY, 206 Clinton St, Binghamton, N. ¥. 


‘tees, one on each end of the first, | Canadian Factory and Office, Canadian 1900 Washer Company, 357 Yonge Street, Toronto 
95 


The Boy Without 


Left all alone again—cut 


ship! Is this your fix? 


and dependable transportat 
‘That's what a bieyele n 


Write today for your dealer's name s 
Dayton Catalog Nos 44 4 


denied their healthy fun and companion- 
Fun, health and quick, convenient, econ 


buy for so littethat will bring you 


wing 8 models for 


Dayton Bicycles 


a Bike wsssrece 


off from his friends 


al 
ion to school or work. 
ne. What else can you 
much? 


wry of handsome new 1921 
women, eye mad gil 
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screwing them on the nipples, ‘Then 
put four nipples in the four tee 
branches and attach four more tees. 

The layout is clearly shown in 
the illustration, The exhaust gas is 
broken up into a number of streams 
and is greatly expanded and slowed 
down in escaping. It will be found 
that there is no back pressure. 


V-Blocks Made of a Piece 
of Pipe 


SMALL set of V-blocks can be 

easily made for bench use by 
utilizing pipe fittings in the manner 
shown. 


First get a sufficiently large flange 
and bolt it to the bench in a conven 
fent position, Then thread a short 
piece of pipe or 
nipple into the 
flangesoit will pro- 
ject about Sor6in. 
‘Then with a hack- 


in the top edge of 
the pipe exactly 
opposite each 
other. File away 
any unevenness 
and try to get the cuts the same size 
and shape, so a round rod, reaching 
across, will fit in thé cuts without any 
chance of wabbling. 


No Light Can Get into 
This Darkroom 


DEALER in photographie sup- 
plies was often asked for the 
loan of his darkroom, and several 
times people had opened the door, 
not knowing the room was in use. Of 
course this spoiled the plates and filma 
then being developed. 
‘The photographer was exceedingly 
annoyed by this, 60 he figured a way by 


Cycle Dept, THE DAVIS SEWING MACHINE CO. Dayton Ohio 


sar 


‘DaRw ROOM 


ae 
Ruby Glass 


STANDARD) UNDERWOODS| 


Dollars in Hares 


‘Tore 


Copaque curtains. 


Three doorways covered with heavy 


curtains permuted entrance to. this 
Sarkroom while developing 


which it couldn't happen again. He 
made a darkroom about nine feet 
square, and, as you will note by the 
diagram, there were three doorways, 
each covered with a heavy black 
curtain. The curtains were equipped 
with lead weights at the bottom so 
that they would stay in place at all 
times. With this scheme in use one 
could enter and leave the darkroom 
without danger of spoiling the films 
being developed. —Cona HAMILTON. 
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An Expanding Screwdriver | 
Made at Home 


NY instrument maker, adding-) 
machine assembler, typewriter | 
fepairman, ete, will appreciate this| 
expanding screwdriver, which is very 
efficient and practi 
‘When you have to replace a serew in 
an almost enclosed comer, where you | 
feannot use your fingers, all you have 
to do with this improved serewdriver 
is to pinch the tongues together and 
pres it into the me 
slot of screw, A 
which it. will 
hold firmly and 
not drop, as JM 
would be thecase 
we eae od 
tined screw. 
driver. Any —_— 
mechanic or bey Fie tom ine 
can make this 
tool out of a piece of drill rod, and 
to save time, you ean use an old screw- 
driver with the ald of a hack-saw and 
fine narrow file. -H. B, MENDE. 


Save Coal with This Simple 
Draft-Gage 


PT 32 production of daft in a chi 
ney and the satisfactory operation 
of the boiler connected with the chim- 
ney depend upon the pressure difference 
between the heated uses in the chim- 
ney and the outside air pressure. To 
operate the boiler to its maximum | 
advantage, especially in house-heating | 
(for which’ this article is intended), it 
is necessary that 
there be some 
visible means of 
knowing this 
pressure differ 
ence or draft, 
The intensity 
of the draft may 
be measured by ||! wre 
means of the 
little waters 
shown in the 
accompanying 
lustration. It 
is easily con- 
structed from a 
piece of glass 
tube bent into 
the shape of a 
letter’. One lex 
passes over the top of the supporting 
panel and communicates with the pipe 
leading to the chimney or straight 
into the chimney itself. A short | 
length of rubber tube is used to make | 
the connection. The difference in the 
two water levels in the glass legs repre- | 
sents the draft, expressed in inches of 
water. For the convenience of reading 
a scale is placed between the two legs. 
The draft produced by a chimney 
may vary from 14 to 2 or more inches 
of water, depending upon winds, gas 
temperatures, and the height of the 
chimney. A’ high chimney with low 
gas temperature ic the most advan- 


nusece tuse 10 


“How to meamure the 
raft im your chimney 


Protecting 


the Insulation 


HE real mechanical strength of any 
portable electric cord is in the out- 

side covering. Once this covering wears 
through, the insulation is an easy prey 
to hard knocks, abrasion, oil, moisture, 
heat and even light—for light tends to 
make rubber brittle. 

Duracord hus a thick, 
cover rcoven like a piece of fire hose in- 
stead of the usual light braid. ‘That's 
why it outwears ordinary cords 4 to 6 
times, It has unusual strength where 
the wear comes—on the outside. 

Duracord can be furnished in all 
sizes of portable electric cord and also in 
the larger sizes of single and duplex 
cable. Ask your electrical jobber about 
Duracord or let us send you samples of 
Duracord and ordinary cord for you to 
test and compare yourself. 


TUBULAR WOVEN FABRIC CO. 
Pawtucket, R. I. 


Matera af Daraduct 
Flexible Non Mataiie Conduit 
sand febelar woven fabrics of all hinds 


heavy fabrie 


DURACOR TRADE MARK REGISTERED. D 


IVER JOHNSON | 


SAFETY AUTOMATIC 


REVOLVER 


This could not happen 
with an IVER JOHNSON 


‘A jolt —an accidental discharge —and a fatal injury. 

Such accidents are impomsible with the Iver Johnson. 

Te simpy can’ gocif by accident. And yet ta safety a 

{eno buttons —no levers nothing to adjust 

nothing to remember to do to make it safe. Drop 

ie, kick it thump i, "Hammer the Hammer" it can't 
186 off aceldentally. 

‘Just one way to fire an Iver Johnson —pull the 
trigger all the way back. At that point oaly the 
revolver responds with lightning quickness. 

‘Drawn tempered piano-wire springs make the Iver 
Johnon always ready for uve. And the perfect rifled 
barrel speeds the bullet straight as a streak of light 
Just where you aim, 

Choice of three grips: Regular, Perfect Rubber, 
‘Western Walnut. yy 


Three Beshlets—COve of All Free om Request 
SS 
IVER JOHNSON'S ARMS & CYCLE WORKS 
240 River Street, Fchbure, More 
e-chamreew York HY Mata Sh Son Fae 


{$15.00 A WEEK FOR SPARE TIME WORK 


RSE Automobile Tenition, Valve, Timing, 
‘$60.00 to $90.00 A Lit ‘FOR WHOLE TIME. 


‘Selfcntartiny Lighting, Including 
Ford System. “A yuanual covering the care, 
adjustment and repsir of the electric system 
| of automobiles postpaid, S140. 
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| tageous for use. The amount of draft 
pressure required depends upon the 

| Kind of fuel used. Wood needs but a 

| slight draft, only about 14 inch of 
water; while bituminous coal requires 
less draft than hard or anthracite, 
With a little care and observation the 
operator will be able to determine the 
most satisfactory draft pressure for 
‘economical operation of the furnace 
or boiler.—FRaxcis DASHIELL, 


A Clamp that Holds the 
Lamp Position 


F working at a vise, it is not 
only necessary to have enough 
light, but also to have it where it is 
wanted. The usual type of electric 
lamp gives sufficient light, but is un- 
satisfactory because if too high, it 
throws a shadow of the worker on his 
work, and if too low, it isa hindrance, 
Every one knows how annoying it is 
to spend some time arranging the lamp 
until it is “just right,” only to have it 
slip when jarred. 
adh ne a a} 
ing illustration = 
shows a very 
easily made lamp- 
holder, by means 
of which the lamp 
may be arranged 
inaninstant. The 
lamp may beraised 
crlowered without 
the inconvenience 
ofadjustingscrews 395 sews of 
or wires; will stay No“ yor wires 
in that position; 
and will be held so that the light falls 
directly on the work, preventing shad- 
ows, and protecting the worker's eyes 
from the direct glare. 

The upright support is a piece of 
iron of any convenient size; 14 in. wide 
by \4 in, thick is a good size. The 
arm of the holder is a piece of iron 
about ' in, thick and 1 in, wide and 
of any desirable length. About 4 in. 
from one end of the arm an oblong hole 
is cut so that the upright piece may 
slide easily through it, ‘The back end 
of the arm is cut to fit the upright, 
| while the opposite end is cut to fit the 

lamp handle. 

‘At A the arm isshown beforebending. 
‘The back end is then in the form of a 
ilf circle, taking care that the notch 
in the end lines up fairly well with 
‘the oblong hole, The other end of the 
| arm is given a 14-in. twist, so that 
‘the lamp will be held at an angle of 
shout 45 degrees. At Bthe supporting 


supporting rm ia then slipped over 

the upright support. The weight of 

the lamp produces a clamping effect 

| on the upright, 0 that any notches, 
screws, or wires are unnecessary. By 

lifting up slightly on the lamp, the 

| supporting arm immediately slides 
freely on the upright. 

‘The upright may be set in a heavy 
base or attached to the work-bench 
with serews. If the latter method is 
decided upon, it is advisable to make 
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the supporting arm with at least one 
joint, so that it may be swung out of 
the way if desired.—R. H. CasPEr. 


How to Keep the Typist’s 
Papers in Order 


WEEN tying multiple copes of x 
letter the stenographer is usually | 
annoyed by the sheets and carbon 
paper curling up. ‘Try as she will she 
eannot keep them flat. 

Whenever this oceurs in our office 
we attach a paper clip to the end of 


Just try putting a clip on your copy sheets. 
wil Hold. them down ‘without curing 


the top sheet, which weights the other 
copies down ‘and permits us to con- 
tinue the work without further trouble. 
‘Try this idea next time you have this 
difficulty and see how it enables you to 
go ahead immediately.—M. A. OsHExe. 


A Way to Mill Keys from 
Flat Stock 


HOULD a number of keys have to 
be made all alike, they can be 
made on the milling machine, using a 
thin cutter or a metal slitting-saw. 
‘The tapers can be set off on the divid- 


SAW CUTS 


‘This illustration shows the most | 
‘economical way of making the cuts 


| 
so that they | 


of the machine, 
all will be alike. 

By arranging the cuts so that the | 
I come “heads and tails,” 
there will be a minimum of waste 
material. All the cuts at one angle | 
can be made at one setting, and an- 
other setting made for all the rest of 
the cuts. The finished flat stock sup- | 
lied by the steel people lends itself | 
very well indeed to work of this char- | 
acter, as it ean be had in any width | 
or thickness, and ground flat and true 
to the required gage. 

After the necessary number of 
cross-cuts has been completed, it is 
necessary ‘simply to make one longi- 
tudinal cut at the end of the cross- 
cuts to separate the keys and to re- 
move the burrs. 


“HANES” 


the national 
nameplate on 
underwear is 
an unfailing 


guide! 


you's new ‘calment Porat 


UY “Hanes” winter underwear for men on the strict 
business basis of the most unusual quality, comfort and 
service ever sold at the price! Buy “Hanes”-with your 
eyes shut, or over the phone—buy it without the slightest 
inspection, if need be, because 

Every garment bearing the “Hanes” national nameplate 
returns in wear and in absolute satisfaction far more 
you pay for it—more than you ever before got out of an 
undergarment! 

Confidence you will have in every “Hanes” thread, stitch, 
buttonhole, seam, or reinforcement can never be misplaced, 
Our guarantee is your safeguard, I¢ proves our faith in 
“Hanes”! It is your protection! 


t and medium weight 
Drawers, (Iiustrat 
‘The new medium weight Union Suit, carrying 
the yellow label, has imeet the demand of indoor men. 
iele'made of fait combed yarn and silk trimmed. 
“Hanes” Union Suits have the popular snug Sitting tailored collar- 
‘eee and elastic knit arm and leg cuife that will not gap; closed crotch 
that stays closed; fat, unbreakable seamey an extra, gusset 


re life 


unusual comfort across the thighs; buttonholes last the 
garment; pearl buttons are sewed on to stay! 

Shirts have the snug fitting elastic knit collarette. 
a wide, easy fitting, 3-button sateen waist band that 
the weare fort. 


“Hanes” for boys 


Buy “Hanes” Union Suits for boys if you seek more warmth and 
re wear than you ever bought before. This extra-vaiue unde 
‘wear duplicates the men's Union Suits in all important features with 

Zded fleeciness that appeals to the boys—and to mothers? 


Made in sizes 20 to 34, covering ages from 2 to. 16 years 
four year old sizes have dr 


‘See “Hanes” Underwear at your dealer's, If 
‘he cannot supply you, write us immediately. 
P.H. HANES KNITTING CO., Winston-Salem, N.C. 
New York Office: 366 Broadway 


Warning to the trade: Any garment offered as “Hanes” is a substitute 
alcat W Eat the sMleser? ibe 


Nott Suummur-ou'0l want toyoear Knees Noxaseok Vain Suit! 


Drawers have 
so much to 


FGMEIRNG "Write for Free Book 


ede. Men who are mareers of 
i remo arse he 
demand for Finger" Print. Experts 
treat," Ata mpecil inducement we wll 
‘fee of charge our new cary 
Fendity course tn Sere Service Ine 
tence you act at once. 


Be a Finger Print Expert 


Build up a business on a basis 
teained brain.” You can do it a8 a 
taster of the Finger Print. profession. 
‘There is crying need for Flager Print 
Experts right now and the demand for 
these trained men growing every day. 
‘A profession that offers wonderful op- 
etnies fr advancement. Govern 
‘ments, corporations, police depart: 
‘ments institutions and individuals have 
constant use of these specially trained 
men. The work is fascinating and 


The Pay Is Big! 


[No special eduention ianecessary. You 
can become a master of this profession 
studying at home in your spare tise. 
pert Finger Print men travel all over 
thecountry solving mysteries that baltic 
all others. ‘They areimportant men and 
highly regarded ardenvied by everyone. 


Mail the Coupon 


Get full information about this great 
profession and our big offer of a free 
fourse in Secret ‘Service Intelligence. 
‘The mastery of these two closely allied 
professions places a brilliant “career 
Within your grasp. Achievements that 
will immediately place the stamp of muc- 
‘ese upon you, are now possible, Send 
this coupon for full information NOW. 


University of Applied Science 
Desk 1208, oe eit in Oicare 
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A Tap-and-Drill Table in a Metal Soap-Box 
By Theron P. Foote 


VERY man who shaves himself 

has his own particular make of 
soap. I have been using the twenty- 
five-cent size shaving-stick, and when 
I finished with the box I always gave 
it to the baby to play with. The other 
day I found one on the floor and, 
putting it in his box of toys, noticed 
that he had eight similar boxes. With 
alittle thought I have placed a number 
of those tittle boxes to very good use 
as a dirt-proof decimal equivalent 
and tap-and-dril table for my too!- 


OT rt procured a portion of a 
wooden rod having a diameter of 
15/16 in. and 324 in.long. Finding the 


To the man in the. 
tapsand-drl is velo 
center, I started a small hole, later to 
be used as a guidance hole for a serew, 
in each end. 

I then laid out in the center of a 
large sheet of plain white paper a 
tabulation similar to the one in the 
accompanying sketch, allowing 1 in. 
for the decimal-equivalent scale and 
4 in. for the tap-and-drill scale. This 
T filled in with typewritten numerals 
and then neatly pasted the strip 
around the wooden block. 

Clamp a 34-in. iron pipe nipple in a 
vise and placing the soap-box over the 
end, with a small hammer carefully 
flatten out the threads. Then mark 
the box as shown in the illustration 
‘and cut out the sections with a sharp 
cold chisel. Find the center of the 
bottom and top of the soap-box and 
Grill a hole in each, using a No. 30 drill 
‘The wooden cylinder is then placed in 
the box and a %j-in. No. 6 round-head 
nickel screw fastened from the bottom 
into the guidance hole of the cylinder. 
‘This screw should not be drawn up 
tight, as an allowance should be made 
so that the cylinder may revolve in 
the box. 

‘Now fitting the cover on, the serew 
through the cover into the end of the 
cylinder should be drawn up tight, so 
that the cover and eylinder are one. 
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Any loose tension between the cover 
and box may be taken up by tighten- 
ing the screw in the bottom of the box. 

Revolving the cover shows at a 
glance the decimal equivalent for any 
sixty-fourth of a unit in the first four 
holes, that is, the first and third holes 
show what part of the sixty-fourth; 


‘Mark the holes ax shown here 
fand cut with a sharp chisel 


inthe illustration the 15 and 47 denote 
15-64 and 47-64, while the second and 
fourth “places give their respective 
decimal equivalent, The second row 
of figures shows the tap and body drill 
to be used with a given size of tap, 
that is, as in the illustration, for an8 by 
82 tap, a No. 28 drill should be used if 
‘the material is to be tapped, whereas 
if'an 8 by 82 machine screw is to 
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Such a table as this should be pasted 
fen the ‘rotable ‘cylinder inthe box 


Pass through the hole without being 
threaded, in other words, a clearance 
hole, use 'a No. 18 drill. 

It didn’t cost a cent and it has 
saved a lot of time and bother. ‘Try it. 


Protect Your Garage and 
Car from Fire 


IN spite of every precaution, gasoline 

is sometimes spilled in the garage 
or shed in which an automobile 
housed and it is not always due to 
carelessness that the spilled gasoline 
is ignited. An extinguisher of the 
squirt-gun type, and filled with car- 
bon tetrachloride or trichlorethylene, 
shou'd be in every garage. 
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“$100 a Week, Nell! 
Think What That Means To Us!” 


“They've made me Superintendent—and doubled my salary! Now we 
can have the comforts and pleasures we've dreamed of—our own home, a 
maid for you, Nell, and no more worrying about the cost of living! 

“The president called me in today and told me. He said he picked me 
for promotion three months ago when he leamed I was studying at home with 
the International Correspondence Schools. Now my chance has come—and 
thanks to the I. C. S., I’m ready for it!” 

‘Thousands of men now know the joy of happy, prosperous homes because they let 
the International Correspondence Schools prepare them in spare hours for bigger work 
and better pay. 


Why don’t you study some one thing and get ready 
for a real job, at a salary that will give your wife and 
children the things you would like them to have? 


an out want mm 
IESPONDENCE 
'SCRANTON, PA. 


You can do it! Pick the position you want in the 
work you like best and the I. C. S. will prepare you 
for it right in your own home, in your spare time— 
you teed not lose a day or a dollar from your present 
occupation. 


Yes, you can do it! More than two million have 
done it in the last twenty-cight years. More than 
100,000 are doing it right now. Without cost, without 
| obligation, find out how you can join them. Mark and 


mail this coupon! 


Hristmas GIFTS 
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‘The Royal Way 
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Making a Battery-Charging Apparatus 


By Francis Raymond 


‘ANY more owners of automo- 
biles would equip their cars with 


M 


| storage batteries for lighting purposes, 


if it were not for the expense and 
trouble necessary in taking the battery 
‘out of the car and having it recharged 
fat the service station. This is par- 
ticularly true of Ford cars not pro- 
vided with a storage battery for light- 
ing, and the following method of mak- 
ing a device that may be used in the 
cellar of the house, or garage, will help 
solve this trouble for many owners. 

‘The aluminum rectifier, which may 
be made and used at home, would not 
cost over five dol- 
lars, and its operat- 
ing expense would 
be very small com- 
pared with the cost 
of having a battery 
recharged at a sta- 
tion. Rectifiers of 
this type have been 
made and used in 
various parts of the 
country with good 
results. 

‘The — materials 
needed are four jars 
made of glass or other insoluble non- 
conducting material, 6 inches in diam- 
eter by 10 inches high, costing prob- 
ably about one dollar. " Four strips of 
aluminum, about 134 in. wide and as 
ong as the jars, are needed, and also 
four lead or carbon strips as wide as 
will conveniently go into the jars and 
of the same length of the jar. A strip 
of wood or some other non-conducting 
material is placed between the plates 
at the top of each jar to prevent the 
‘aluminum plates from coming in con- 
tact with the lead or carbon plates. 
‘One aluminum and one lead or earbon 
plate is used in each jar and should be 
an inch or two apart. ‘The jars are 
then filled nearly to the top with a 
concentrated solution of common bak 
ing-soda in pure water, although it 
need not be distilled water. Each 
plate is supplied with a binding-post at 
the top to which the connecting wires 
may be attached. 

‘There may be a tendency for the 
liquid in the jars to get warm and it 
may become even hot enough to boil. 
‘Trouble of this kind can be prevented 
by having the four jars set in a vat 
of water so ar- 
ranged that cold 
water may enter 
slowly and the 
warm water be 
carried away. A 
wooden box lined 
with galvanized 
iron or ‘painted 
with a water- 
proof paint would 
save, ti oe 
pose nicely. 
thecurrent taken 
from the rectifier 


is not excessive, this cooling-vat may 
not be needed at all. 

‘To set up the rectifier, place the four 
jars in rectangular form as near each 
other as convenient. Place one of the 
aluminum plates toward the outside 
of each of two jars and connect by 
wire; call this wire 1, as shown in the 
illustration. Place one of the lead or 
carbon plates toward the outside of 
each of the two remaining jars and 
connect by wire, as at 2. Connect the 
remaining lead plates, which should be 
toward the inner edge of each of the 
two jars, by wires across to the re- 

maining aluminum 
plates, which are 
toward the inside of 
the other two jars. 
Call one of these 
wires $ and theother 
4, Attach a wire to 
the center of 1 and 
another to the cen- 
ter of 5. These two 
wires form the cit- 
cuit taken by the 
direct current from 
the rectifier to the 
lamp-bank andstor- 
age battery. Connect the alternating 
lighting cireuit wires at 2 and 4, provid- 
ing a switch in this circuit 30 that the 
lighting circuit may be shut off when 
the rectifier is not in use. 

As the voltage of the alternating 
current used will probably be 110, in 
most cases it will be necessary’ to 
introduce resistance on one of the cit- 
cuits, It may be better to provide 
this in the charging cireuit as shown, 
but it might be used in the alternating, 
circuit as well. Sixteen or 32 candle- 
power electric incandescent carbon 
lobes are about as cheap and con- 
venient for this resistance as anything 
that can be used. ‘They should be 
conriected in parallel and not in series, 
as shown, thus enabling the variance 
of the strength of the direct current by 
screwing the globes either on or out of 
the sockets. 

‘The number of lamps used will de- 
pend upon the capacity of the battery 
that is being charged. From 4 to 6 
should be enough for a storage battery 
of 10-ampere-hour capacity. One can 
figure that a half ampere will pass 
through each 16-candlepower lamp 

that is screwed 
into the socket, 
so that when 4 
lights are burn- 
ing, 2 amperes 
will be passing. 

In the begin- 
ningofthecharge 
let all the lights 
beusedfor two or 
Uhree hours, then 
later one globe 
thay be screwed 
‘out of the sock- 
et, and 80 on 
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© I Built This Dandy 
Moving Stairway 
with 


Your Fingers Will Tingle with Eagerness 
To Build These Wonderful Models 


Meccano you can build hundreds of fascinating models in 
ing steel and brass, and with your Meccano Motor, make 
them run like real machinery. Say, but it's loads of fun: 
building a Crane that lifts weights and s 

touch of your hand—an Electric Locomotive that pulls a train—a 
Lighthouse with lights that flash red and white. Yet you can easily 
build these and countless others just as interesting, 


lectrle Tractor 


You can have a new toy eve Get this big 


more you build, the more 
You don’t have to study a bit. Read the 
i instructions and the fun is on! 


ing is a glorious, absor 
manly sport for every day ii 


Tell Dad nothing will do for Christmas but 
‘Mecano. 


Send for FREE XMAS BOOK 


called “Meceanoland." Contains the inventor's 
‘own story of Meccano and over $0 pictures of 
fmodels and boys building them. Just’ the thing MOTORS, 
to help you and Dad to pick out your Xmas gilt: greets, 

Doesn't conta cent. Get yours early! 


MECCANO COMPANY, Inc. 


Die, Ki, 71 W. 234 Steve New York City 


Your Choice 
75c a Week 


Uinang materai woa "perma tae the 
pent low prices tue Leer 


ar faises Books 


At Greatly Reduced Prices 


severest bs 
sarees 


Cats tToto oes 


tases Was Buh see 


ies (with rang fn 
ion ulcers 


4 DANE. cation, lin 


is 


until the last hour of the charge per- 
hhaps one light will be enough. In 
general, storage batteries should be 
charged more rapidly ior the first 
hours than later. If the rectifier is 
kept cool, the battery may be charged 
at night and thus require but little of 
the motorist’s time and the battery 
will always be ready for service on the 
car. There should be a switch in the 
alternating-current circuit to cut off 
the rectifier when not in use. 

Rectifiers of this type are not of 
very high efficiency, that is, more 
current goes in on’ the alternating 
side than ean possibly be taken from 
the direct side, but even the cost of 
charging at home, if it is rightly dor 
will be less than the price paid at a 
service station, to say nothing of the 
convenience afforded by always having 
the battery ready for service. 

‘When it is seen that the total cost of 
this apparatus is less than five dollars, 
even if all parts have to be bought 
new, it is obvious that it will yield a 
big interest on the investment, 

It should be noted that the wire 
which leads from the two aluminum 
plates that are connected, is the posi 
tive wire on the direct-current side and 
should be connected with pole of the 
storage battery marked Z. It is also 
important that pure aluminum be 
used for the plates. Some aluminum 
‘on the market is too impure for good 
results. The aluminum plates should 
beat least 1 1/16 in. thick and it might 
be advisable to have them heavier. 

This homemade rectifying device 
for charging storage batteries is de- 
signed to give satisfaction on a 110-volt 
alternating-current circuit. 


How to Notch Sectors on an 
Ordinary Lathe 
TOOTHED sector is easily 


notehed out on an ordinary lathe. 
Mark off the tooth positions on the 
edge of the sector. 


‘Mount a milling 
cutter of the desired form on a mandrel 


vay. Bolt the sector to 
the tool carriage, using a bolt that 
passes snugly through the hole in the 
hub with the head in the tool-post 
slot. 

‘The teeth can be milled out one 
after another. If great accuracy is 
required, a gear with the proper tooth 
spacing may be attached to the sector 
and used as a guide in connection with 
a stop to enter the gear teeth. 

Any one who has a lathe in his shop 
may also employ the method described 
{nthe foregoing for cutting the teeth of 
small specialgears which he may require 
in constructing models of machinery. 
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Two Great Books 
on Alternating 


Currents 
I 


Experiments 
with 110-Volt 
Alternating Currents 
1.D. Adame cpa er a 

dens by the 
withthe tr 


everyone can understand it, There 
fre profuse illustrations and dia- 
grams which show exnetly how 
you can make these experiments 
Yourself 

‘The only way to gain a thorough 
understanding of electricity, as it 
{s used commercially, is by direct 
Personal experiment.’ ‘The knowl 
‘edge thus gained in of vastly more 
value and importance than that 
‘acquired from the performance of 
the stereotyped series of battery 
‘experiments so uniformly deseribed 
in the text-books, ‘The many ex- 
periments described in this book 
Newall performed at home ead 
‘otina machinenhop or laboratory. 
‘The apparatus involved was nec. 
sarily made as simple as possible 
consistent with the securing of 
striking results 


Fully Illustrated, Price Postpaid, $1.75 
Ul 


Construction 


of Small Alternating 
Current Motors 


By PROF. A. E. WATSON 
Brown University 

This book contains complete in- 
structions for building small alter- 
nating current motors in several 
sizes. ‘The designs will be found 
in harmony with those of the very: 
‘best manufacturers and they can 
‘be worked out by the amateur for 
‘making useful instruments, 

‘Some of the subjects taken up 
are “Characteristic Features of 
Alternating Current Motors,"" 
“Construction of a One-Half 
Horsepower, Single Phase Induc- 
tion Motor,”"“*Procedure in Testing 
and Using an Alternating Cur- 
rent Generator or Synchronous 
Motor.” Clear, concise directions 
‘and careful drawings are features 
of this book. 
Fully Illustrated. Price, $1.75 
Popular Science Monthly 
225 West 39th Street, New York 
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An Envelope Trick, or the 
Mysterious Message 


HE “gentleman from the audi- 

ence” being shown an apparently 
empty envelope, is asked to place a 
message inside it, then seal the enve- 
lope. "This he does, and is amazed to 
see the performer immediately tear 
open the envelope and draw out a 


‘This trick is performed by inserting 
a cut envelope inside a whole one 


return message which has, in some 
mysterious manner, replaced the 
original note. ‘The method is as 
follows. 


‘Two envelopes A and B are used. 
‘They are precisely the same shape, 
size and color, but B is cut around 
three sides, which permits it to fit 
nicely into A. After trimming, B is 
really in two sections, 1 and 2, 

‘After placing B in A, the reply is 
inserted between A and B, toward 
the address side, The flap of A is 
now gummed to flap B, and a seem- 
ingly empty envelope is ready to be 
shown the gentleman from the audi- 
ence. 


Making Machine Screws 
from Rivets 


N an emergency, a very respectable 
machine serew can be made from 
& round-headed rivet, either brass 
or iron. Al that is necessary is to 
thread the shank with the stock and 
die, and with the hacksaw make a slot 
in the head. A 
convenient sco 
way to hold a 
short rivet for 
threading is to 
place it be 
tween two 
blocks of wood 
and put the a 
blocks in the from round-headed rivet 
vise, pressing 
the rivet head into the wood with as 
much force as is necessary to prevent 
it from turning. 

A little powdered rosin will help-a 
good deal in holding the rivet station 
ary. The blocks should be made of 
hardwood, 


Make This Test 


Watch how your teeth respond 


AI statements approved by authorities 
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Pepsadént 


The New-Day Dentifrice 
Ascientific film combatant com- 
bined with two other modern req- 
uisites. Now advised by leading 
dentists everywhere and supplied 
by all druggists in large tubes. 


‘constantly increasing, despite ‘the 
antly increasing, deep 


i 


Now we combat it 


10-Day Tube Free” 


THE PEPSODENT COMPANY, 
‘Dept. 902, 1104 8. Wabash Ave. 
‘Chicago, 


‘Mail 10-Day Tube of Pepsodent to 


BECOME AN EXPERT 


ACCOUNTANT] 


[Vooron opportntong even her ao 


NWR acy Htatineana erie semana 
‘rer before foe hamantrened inimecern necting 
$3,000 to $10,000 a Year 


organisations everynhere want the 
srw ther stand”wiv ca tap the hae 
"streioghonnate 
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Harvesters Can Be Made on 
the Farm 


IORN is one of America’s big crops, 
and its magnitude alone would 
suggest the difficulty ‘of the task in 
harvesting the immense acreage. 
Moreover, corn-harvesting is limited 
to a few days if the feeding value of 
the fodder is to be completely realized. 
Speed is essential to cutting the corn 
for silage or fodder. Hence the value 
of a platform harvester which can be 
purchased or made at home. The 
fllustration shows the one-row har- 
vester. Two men with a platform 
harvester and one horse can cut and 
shock as much corn in a day as three 
men cutting by hand. 
‘This machine is a sled platform or a 
platform mounted on small wheels, 
ith knives attached for cutting the 
stalks. Homemade platform  har- 
vesters can be mounted either on sled 
runners or on wheels. The harvester 
is pulled by one horse and cuts one row 
at atime, Two men ride on the plat- 
form to catch and support the stalks 
asthey are knifed. When cutting eorn 


for fodder, the horse is halted when 
the shock’ is reached, the operators 
carry the cut corn to the shock, return 
to the cutter, and proceed toward the 
next shock. 

‘The original cost of a platform har- 
vester ranges from twenty to fifty 
dollars, depending on the make-up of 
the machine. Devoid of many mov- 
able parts, the repair bills are almost 
negligible. Sharpening the knives 
usually represents the expense of 
upkeep. It is estimated that the 
machine can be operated at a cost of 
twenty-five cents an acre. Cutting 
corn with a corn-binder is much more 
expensive, taking no account of the 
expense of acquiring a corn-binder. 


Making a Good Boring-Bar 
from Steel Tubing 
VERY simple and satisfactory 
A\ “toring-bar ean be made from 
piece of steel tubing, 2 plugs, a long 
bolt, and a viece of steel for the eutter. 
‘A'slot is cut at any desired place in 
the tube to hold the cutter, the slot 
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being just large enough to allow the 
‘steel to pass through. One end of the 
tube is plugged and the plug centered 
for the back center of the lathe. The 
other end is also plugged and is 
drilled and tapped for a fine-threaded 
‘steel bolt. The center for the head- 
stock end is formed in the head of the 
bolt. The cutter is placed in position 
in its slot and the bolt screwed in. 

‘This idea can be carried further if it 
is desired to make a bar with two or 
‘more cutters, so that two or more cuts 


If two 


can be taken at the same time, 
cutters are required, for instance, 
make two slots at the desired distance 
apart. ‘The serew will come against the 


nearest cutter as before, and between 
the first and second cutter there is a 
round bar that will be forced against 
the second cutter when the first cutter 
is jammed against it by the screw. 

Any number of cutters might be 
used, or a single cutter put in any 
place on the bar, by using a number of 
slots with suitable rods or distance 
pieces between them. 


An Emergency Spark-Gap 
for a Weak Cylinder 


HEN a certain cylinder, misses 
regularly, it is an easy thing to 
locate, but when every cylinder misses, 
then one is very apt to use harsh lan- 
guage. The illustration shows how to 
make a cheap spark-gap which can be 
applied to 
each of the 
spark-plugs. 
A glance at 
the gap shows 
whether that 
particular 
cylinder is 
getting the 
current. Then Emergency spark-gapamade 
‘again,aspark- from strip copper and. Aer 
gap seems to 
increase the voltage of the current 
and tend to cause ignition, even if the 
plug is sooted or short-circuited. 

‘The device is made from two pieces 
of strip copper, or brass, about 34 in, 
‘wide; one bolt or binding-post, and & 
strip of fiber or hard rubber. The 
illustration shows how these parts are 
assembled. Be sure to slot one of the 
brass strips so that it can be slipped 
backward or forward to adjust the gap. 
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The Square of the Distance 
Explained by Geometry 


F the rays from a single source of 

light are allowed to fall upon 
screens as indicated in the illustration, 
the amount of light which the first 
screen receives would cover the surface 
of four screens of the same size placed 
at double the distance. This fact is 
made clear by drawing the lines 
through the corners of the screens as 
shown. 

Furthermore, since the light is spread 
over four times the surface at double 
the distance, the intensity of the light 
is reduced to one fourth, That ex- 
plains why lights grow dim so quickly 
as we go away from them and 50 
rapidly increase in intensity as we ap- 
proach them. In technical language, 
the light is said to, vary inversely a4 
square of the distance. Thus, if 
the ‘distances are and 2 ‘unit 
whether feet, yards, or miles, the inte 
sities are in’ the inverse ratio of the 


ee 
(Geometrical reasons for the rato of dle 
tition of ihting power with dotance 


square of 1 to the square of 2; or in- 
versely as 1 to 4, In other words, the 
intensity is one fourth as great when 
the distance is doubled, just as the 
drawing indicates. 

‘This square of the distance idea is 
met with so frequently in scientific 
work that the study of it in its various 
phases is important, particularly to the 
youthful experimenter or mechanic 
who likes to know the reason for things 
instead of blindly applying rules and 
formulas. All forms of energy radiating 
from a, center are governed by this 

We 


How to Square a Timber 


by Reflection 


HERE are times when one wishes 

to square a timber and has no 
square at hand. To take chances on 
squaring by the eye alone is risky, but 
here is a way that it may be squared 
by the eye and still run 2 good chance 
of making the cut square enough for all 
practical purposes. 

Look at Fig. I. ‘This shows the saw 
placed across the timber as nearly 
‘square as possible by the aid of the eye 
alone. 

To do this properly, use a saw 
that is polished so the reflection of the 
fimber can be seen easily. Now, tip 
saw from left to right and change 
the angle of the teeth with relerence fo 
the sides of the timber until, with the 
blade held as nearly perpendicular as 
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Refinite Soft Water will 
omer your Operating Costs 


F HARD water is going into the boilers of your 
power plant, into the dyehouse of your textile mall, 

into the washroom of your laundry or the laundry 
department of your hotel, hospital or other similar 
institution, you are carrying an unnecessary and 
easily avoidable operating expense. 

Refinite Water Softeners have proven this 
users in all parts of the country. 

By their saving in fuel. in supplies, in equipment re- 
newal, in time and in labor they have quickly written 
their costs from the books—and then keep right on 
adding to the profits. 
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Nature's Water Softenet 


Selene atache to thecal water wp ine 
renuires no expert supervinon, practically no 
sttention-—built in snes to mat all neede-~reanonaie mn price, 
Refnite softened water is ideal for beauty parlor, barber shop 
lorbowe em. Fresh clean velvety soft cocthingtotiroLin 
‘beneficial to the complexion, delightul fr the bath and whampoo. 
LIME-SODA WATER SOFTENERS FILTERS 
Bebeidae the Retnte Rapid Premare Fiend the Death Lime Soda 


Setorts" The latter tr rssuly on ravens, 
‘tal eatag planta fi 
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Employers everywhere are 
looking for men with mechani- 
calability. Splendid salariesand 
rapid advancement are offered. 


There is an easy, delightful 
way in which you can learn 
right at home in spare time. For 
29 years the International Cor- 
respondence Schools have been 
giving men and women just the 
training they need for success 
in mechanical engineering and 
more than 200 other subjects. 
Hundreds of thousands have 
stepped into good positions 
through I. C.S. help, but never 
were opportunities so great as 
now. 


Let the I. C. 8. help you. Choose 
the work you like best in the coupon 
below, then mark and mail it today. 
This doesn't obligate you in the least 
and it will bring you information that 
will start you on a successful career. 
This is your chance. Don'tletit slip 
by. Mark and mail this coupon now. 


INTERNATIONAL CORRESPONDENCE SCHOOLS. 
nox TA. 


possible, the image of the edges of the 
timber Will follow the real edges in a 
perfectly straight line. When this con- 
dition oceurs, it will mean that the 
saw-blade is at exactly rignt angles to 
the timber. If the reflected sides do 
not follow the original sides in a 
straight continuous line, you may feel 
sure the saw is not at quite a right 
angle. 

Of course, remember that the 
blade must be held perpendicular at 
all times while making the cut to 
sever the timber properly between top 
and bottom face as well as across. 

A method of mitering at 2 45° angle 
in illustrated in Fig. 2. This is a trifle 
more complicated, but nevertheless is | 
fone that can be mastered quickly, 
‘once understood. 

First, make a mark A across the 
board which cuts it square. Then 
place the farther teeth of the saw at 
the point where this mark cuts the 
outer edge of the board X. Now 
move the nearer teeth of the saw away. 
from the mark so it touches the inner 
edge of the board as near a 45° angle as 


ye judge. Hold the saw perpen- | 
dicularly and look at the square 
formed by the lines D and A on the 
board itself and lines B and C in the 
reflection of the cut A and the farther 
‘edge of the board. If these four lines 
perfect square, you may feel 

he saw is crossing the board 
at an angle of 45°. Look directly 
down upon the board and slightly to 
one side of the saw when viewing this 
reflection. 

While these methods may not be 
correct enough for fine earpenteri 
they will suffice for heavy work. 


First Aid for the Flash- 
Light Battery 


HEN one is in most urgent need 
of an emergency light, it often 
happens that the old flashlight is 
“dead.” The following first-aid treat- 
ment has often saved such a situation: 
Remove the battery and slip the 
individual cells out of the cardboard 
tube. Take out the bulb and with it 
test each of the three cells, completing 
the circuit by means of a knife-blade 
or some other convenient piece of 
metal. It will frequently be found 
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that one of these small cells has deteri- 
orated more than either of the other 
two (especially if its zine covering is 
eaten through in places). Replace in 
the battery tube the two cells that will 
individually eause the bulb to light 
feebly under the above test. Now 
bend in the form of a U a small piece of 
wire or a convenient strip of metal and 
place same over the end of the ex- 
hausted cell, This should now be 
inserted in the battery tube so that the 


‘The exhausted cell is short-circuited 
fand merely used as filler 


final arrangement is as illustrated in 
the illustration. 

Of course, the effect is of short- 
cirouiting the dead cell and of using it 
only asa “filler” in the battery tube. 
Its resistance in circuit stops the 
current otherwise available from the 
two better cells. With this first-aid 
arrangement, however, sufficient light 
can often be obtained to supply the 
‘emergency.—M. M. Ett 


The 


ight Way to Plane a 
Curved Surface 


PIECE of wood can be planed 
with a surface curved lengthwise, 
using a straight plane, if the trick is 
known, and if the wood is thin enough 
tobesomewhat flexible. Simply fasten 


the wood down to the bench with a | 


support under it so that the under side 
will have the curve that is required on 
the top. ‘Then plane the top perfectly. 
straight. When the wood is released, 
it will spring back to its original form 


Af the wood to be planed is held as itlus- 
trated in the draoring, the result will be 
fs concave surface on the upper side 


and one side will be concave and the 
other straight. 

‘The same plan can be followed in 
metal work, where only a slight curve 
is needed.’ Even cast iron can be 
sprung a little, and the piece ean be 
fastened down on the bed of the planer 
or shaper and planed while sprung, 
giving a curved surface when the piece 
i 


lowed to resume its natural form. | 


Dont be a Slave 
to a Machine 


ity and big pay. It ithe starting place of great 
ery, appliances and all sorts of things needed 

‘The big world of industry revolves around the 
inching sp owe wit scone ho the achine top YOu 
fad reach a high position at big pay—if you aeoid one danger—if you 
Take cate not to become a save to one machine all your life, 
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The Paper Famine 
and your copy of 


You should have a heart to heart talk with your news- 
dealer if you are going to make sure of your copy of 
Popular Science Monthly regularly every month. You 
must insist that your newsdealer place a standing order 
for your copy, and that he saves it for you. 


There is a paper famine. There is no where near 
enough paper to go round, and as a result, Popular 
Science Monthly, and every other magazine, can only 
print a limited number of copies 


We have told the newsdealers, “You cannot waste a 
ingle copy of Popular Science Monthly. Order what 
you actually need, but no more. Your customers should 
place their orders in advance. 


a 


In self-protection, therefore, please do one of these two 
things right aw: 


1. Place a standing order with your newsdealer 
for Popular Science Monthly. 


Every newsdealer in the United States can get a regular 
supply of Popular Science Monthly by writing to us. 


2. Order a yearly subscription now and thus be 
sure that your copy will be delivered regularly 
to your house. 


Do one or the other of these two things right away and 
make sure of receiving Popular Science Monthly every 
month. 


SUBSCRIPTION BLANK 


Popular Science Monthly, Now. P.& 
225 West 39th Street, New York. 


Enter my subscription for one year. 


Enclosed find $3.00. 
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An Efficient Method of 
Grinding Lawn-Mowers 


ARLY fall is the time that the 

lawn-mower shéuld be cleaned, 
sharpened, and oiled to be put away 
for the coming season. At this time, 
too, the average small machinist is 
crowded with work along that line 
and perhaps finds it hard to keep up 
with the demand, especially at the fag 
end of the summer season. One 
machinist doubled his mower-sharp- 
‘ening capacity by establishing a fixed 
bench in his shop for the sole purpose 
of lawn-mower grinding, and has gone 
about it in the following manner. He 
uses power and can sharpen them 
almost as fast ax his helper ean place 
the machines on the bench and tal 
them away. 

First he arranged two heavy upright 
bolts in the bench abont 15 in. apart. 
A flange was fitted to each one as 
shown. Then two pairs of clamps 
were turned out of soft iron stock. 

Each section of a pair was drilled 
in the center with a hole which 
was a loose, sliding ft for the bolt. 
One side of each section was gouged 
out in a shallow groove. Then a 
section was slipped over each bolt, 
grooved side up, and rested on the 
flange. The second sections were then 


TA fy 
| amin 
nance 


mse 


‘This machine spine the lawn-mower's 
blades ao that they will be uniformly 
and quickly sharpened 


LANE MOWER, 


slipped over the bolts, grooved sides 
down. Then a wing-nut was threaded 
down over the tops of each bolt, and 
serving to force the lamps together. 

The handle and shaft of the law 
mower were removed as well as the 
traction wheels. ‘The blade drive- 
shaft was fitted with a temporary 
pulley which could be slipped on and 
off at will, 

‘The machine was then taken and 
placed upon this stand so the tie rod 
between the two sides rested in be- 
tween the grooves in the clamp blocks 
and the cutting-bar rested at the 
bottom next to the beneh. ‘Then the 
wing-nuts were tightened up and held. 
the machine securely in position. 

‘The pulley was belted up to the 
source of power #0 the action on the 
blades was to reverse their motion 
from normal. It is necessary that the 
clamps are held high enough by the 
flanges so that the disks clear the 
bench by an inch or more. 

If the cutting-bar adjustments are 
under the bar instead of over it, the 
clamps can be loosened, the machine 
swung up from the bench until the 
screws can be reached, and then let 
down and reclamped. 
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The sharpening is done by setting 
the cutting-bar so it touches the blades 
hard enough to slightly jam them, then 
starting them to revolve about thirty 
to forty revolutions a minute, reversed 
in motion as before stated, and touch- 
ing them occasionally with a brush | 
dipped in some valve-grinding com- 
pound. 

Tt will not be many minutes before 
the blades are evenly ground their 
entire length and all touch the cutting- 
bbar with equal pressure. 


The Electric Lamp as a 
Cooking Device 


N egg can be clectrically ried 
ant! other small cooking done 
‘vith the aid of an ordinary lighting: 
Bulb —the bigger the hevter-and a tin 
can, Put the 
bulb in the 
can, as shown 
inthe iustra- 
tion, and set 
the’ cooking 
utensil ontop, 
tnd walt for 
the ‘result. 
be wasted it 
‘wan re 
the outside of "bes ot ate 
the eam is cov 
ered with « layer of asbestos, With 
ATarge can bent to an oval uhape, and 
two bulbs, even better results ean be 
obtained,” HowAnb GXEENE. 
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Measuring Distances by | 
Means of a Wheel 


Thesis tre men to stretch a tapeline | 
when measuring land, but one man | 
can do the job quicker and better with | 
an old buggy wheel rigged up properly. | 
Make two shafts out of din 
seantling about 6 ft. long. They are 
attached to the wheel-hub with an axle 
made of a long bolt. The opposite | 


ends of the shafts are spread and a |—~ 
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In running over the ground, the wheel 
measures the distance and rings a bell 
every 50 many feet 


round piece of wood inserted about 18 
in, long for a handle. A second 
spreader can be inserted halfway down 
if desired. 

‘The sketch shows roughly how a bell | 
can be rigged up to strike at each | 
revolution of the wheel. A pin pro- | 
jects from the rim of the wheel and 
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eee 
any 
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strikes the hammer, pulling it back. 
‘When the pin passes, a spring pulls the 
hammer batk and strikes the bell. 
‘Measure the distance around the rim 
of the wheel and divide into equal 
parts so that short distances can be 
computed. When the pin is just 
ready to ring the bell, a mark should 
be at the very bottom of the rim. 
Each time the bell strikes means one 
revolutiori or so many feet traversed. 


A Testing-Rod Indicating 
Live Cables 


‘0, make sure that! wires are abso- 
-Nitely “dead” before working upon 
thieia'a Rochester, New York, railroad 
and "lighting ‘company is ‘using a 
cable-tester. This instrument consists 
of m condenser’ and a Geisler tube 
mounted on a long rod. The instru- 
ment is used by hélding the contact 
polit on the cable to, be tested. If 
there is'a distinct glow between the 
electrodes of the tube, then the o 

tor knows that the cable is alive and 
that it should not be handled. To 
make this positive, tests are made in 
immediate succession on @ live cable, 
on the one supposed to be dead, and 
on the live one again. 


FACED om cata 
1 there is current passing through the 


wire, this instrument tells the tester 
that it is dangerous to work upon it 


‘The condenser, which is mounted 
‘on the tip of a ‘test-rod, consists of 
two metal cylinders separated by 
“tinotape” insulation. As the area of 
the cylinders is small and the distance 
between them is comparatively large, 
the capacity of the condenser is very 
limited, and it will have a high im- 
pedance which will limit the current 
passing through it. One electrode of the 
Geisler tube ia connected with the 
outer eylinder of the condenser and the 
other electrode is connected with a 
bbinding-post on the rod shield. 


Worn-Out Saws Still Have 
Their Uses 


NE of the large manufacturing 

concerns uses old band-saw 
which were formerly thrown on tl 
serap-pile, for lining flumes for sand 
and gravel. 

The old blades have been found so 
‘well adapted to this use, owing to their 
hardness, that the manufacturers re- 
ferred to not only use up their own old 
saws, but purchase blades discarded 
by other concerns. They last three 
or four times as long as bands of the 
average structural steel. 
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THE EVERLASTER 
Always On 
the Job 


Whether you ride a bicycle to work, | 
to school, of for pure enjoyment, you 
require reliable tires. 

‘The longer the wear and the fewer 
the punctures, the greater the satisfnc- 
tion from your wheel. 

The Kokomo Evertaster gives you 
every ounce of service that can be 
built into a bicycle tire— 

thick, white, resilient rubber 
tread that has demonstrated its str- 
passing wear 

—unusual strength through its two- 
ply motorcycle fabric foundation 

—leak-proof valve construction by 
its three-way splicing to the casing 

—a handsome, twin-grip tread with 
a continuous easy-rolling center rib 
‘and tworrows of sharp, gripping wedges 
to give traction and avoid sledding 

Sent Free—The Kokomo Bike Book. 1¢ 


tsives a lot of interesting bicyeling information 
find tire hints. Every rider should have one 


Kokomo Rubber Co. 
40 S. Main Street 
Kokomo, Indiana 
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A Mirror to View the Inside 
of Elevated Objects 


‘OR inspecting the condition of 

inverted lights, high shafting, 
house gutters, or any object at con- 
siderable height which is in such a 
position that it eannot be viewed 
from the ground, the mirror herein 
described will be found useful. 

Procure a round automobile mirror 
of the style shown. Solder a rod to 
the back which will extend beyond 
the socketed 
end nearly as 
far as that end 
is from the mir- 
ror. Fit the 
end of a pole 
with a bolt 
through the 
stock to which 
the socket of 
the mirror ean 
be bolted. 

Set up the 
nuts lightly so 
the mirror will 
swing freely 
but not loosely. 
‘Then attach 
cord or wire to 
the end of the 


This rod and mirror 


rod and lead Tit eubie you to's 
down the pole the inside of elevated 
througheyesto objects 

the hand. A 

finger ring at the end of the wire will 


facilitate pulling. 

Opposite the cord set light spiral | 
spring between the mirror shank and 
the pole. A light bamboo pole or 
fishing-rod ean be used. 

‘The mirror is raised to the desired 
position and the angle altered by a 
gentle pull on the cord so the object 
can be seen. 


How to Make a Rain Visor for 
Your Automobile 


HEN it rains against the wind- 
shield the view of the road is 
uncertain and chances of accident are 
increased. Windshield cleaners are 
good, but they keep one working. 
‘This visor has been devised to 
prevent the elements from striking the 


glass at all and is a great help to driv- | 
ers in stormy weather. As most auto- 
mobilists keep their tops up during | 
‘winter, it can be fastened permanently 
in place, for that season at least. 

Cut out a piece of sheet tin the de- 
sired length and so.it ean be bent 
about as shown in the perspective 
sketch. The top edge follows the line 

us 
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of the windshield edge of the visor, 
and should be punched with several 
holes so that it can be tacked to the 
inside of the front bow of the top. 

‘Make it just low enough so that it 
will ward off the snow or rain, but not, 
too low to prevent the driver from 
watehing the road. Be sure the side 
shields come as close as possible to the 
glass without touching, as they will 
help to keep drafts from sucking in 
the snow or rain at the sides, 

‘When enameled a suitable color to 
match the ear, it will not be unbe- 
‘coming or conspicuous in the least, 


Numerous Uses for the 
Electric Iron 


‘HE electric iron used by the house- 

wife is like the electric fan— 
has many other valuable uses than 
‘that for which it was intended. 

‘The writer, returning from an 
automobile trip, found a large gap 
the size of a silver dollar cut in one of 
the tires. 

Not having any portable vulean- 
izer on hand, the gap was cleaned, 
filler applied, and the electric iron set 
over it to vuleanize the patch. Need- 
eas to say it was whole again in a 
very short time. (Fig. 1 at A.) In 
the illustration an inner tube at B is 


being treated likewise. At C the iron 
is shown removing the temper from a 


wateh-spring 80 that it may be bent 
and punched. In Fig. 2 the electric 
iron is acting as a water-heater; D is 
the pan, E the position of the iron, 
and F the little metal stand upon 
which the iron is set upside down. 
Figure 3 shows the iron drying a 


freshly made leather-belt lap. At G | 


and H 
splice. 
Figure 4 shows the electrie iron 
soldering a large pan. The dark 
spots at the bottom are small rust 
holes which caused the tub to leak. 
By the use of soldering wire cut in 
short pieces and driven into these holes, 
the iron will melt it slowly and make 
rivet which will plug the holes tight. 
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A Short Cut to the Circle’s 
Circumference 


‘OW often have you wished that 

you could get fairly accurately 
the circumference of a circle quickly 
without a lot of figuring? 

‘The following short cut is especially 
Juable to the sheet-metal worker 
and to others as well. Suppose we 
were laying out a sheet-metal duct 
of circular construction and had drawn 
a circle to denote the cross-section. 
‘Take a steel square or 
—it doesn't matter w! 
as well as the other—and place the 
corner of the angle on the center of 
the circle as shown in the illustration. 
‘Then make a mark with a pencil where 
the sides of the angle cross the circle 


outline. There marks we will call A 
dB. Now draw a line, using a 
straight edge from A to B, ‘This line, 
as we all know, is the cord of an arc. 
From the middle of this cord measure 
to the extreme outside of the circle 
line. This distance we will call C. 
‘We now have all the necessary data to 
work with. 

‘The formula is very simple: three 
times the diameter of the circle plus the 
distance C equals the circumference. 
If we take, for example, a 5-in. circle 
and have found by measurement that 
the distance C is a shade less than 34 
in. Three times 5 plus 3¢ gives us 
1534. Tocheck this up we find that by 
using the standard formula =D, which 

3.1416 times the diameter, we get 
15.71, a0 that by using the short 
method we have an error that is neg- 
ligible—Frank W. HaRta. 


Electrocuting Four-Footed 
Chicken-Thieves 


OUNTING my flock of chickens 

every night for a week I found 
that fifty had utterly disappeared 
from the henyard in that time. This 
yard had a five-foot fence all around it, 
but I noticed that it was slightly bent 
down on the side away from the house. 
T concluded from the many feathers 
seattered about the yard that a four- 
footed thief was at work. 

‘A few months previous to losing the 
chickens T had installed a small 
electric-lighting plant in my home. 
This plant was operated by a water- 
wheel set in a stream about four 
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hundred yards from my home, the 
plant generating about thirty thou 
sand volts. 

‘Having some copper wire left over I 
ran two wires around the top of the 


there for the purpose and electrocuted. 


fence, of course making the necessary 
connection to send the electric current 
through them. | 
Just before retiring that night I 
turned on the full current from my 
power plant. When I awoke the next | 
morning, there were three foxes 
stretched out, dead, beneath the place 
where the fence was bent over. Since 
that time my chickens ha ween 
accounted for.—L.. W. FLETCHER | 


Enlarging the Bore of 
‘a Reamer 


MACHINIST recently showed me 

‘a trick with a reamer that tay 
bbe useful to others, Hedesired to ream 
outa hole in steel to a certain diameter, 
but the reamer nearest the size desired 
fell short a small fraction of an inch. 
To make chis reamer sufficiently over- 
size to meet the situation, he resorted 
to the following expedient: 

He took several pieces of small 
round brass wire or rod and placed 

them along 
the flutes of 
the reamer on 
one side 
Then he 
drilled a du- 
plicate of the 
hole he in- 
tended to| 
eam and ex- 
perimented 
with the ex- 
panded ream- 
er until, by 
removing oF 
adding pieces 
of rod, he 
filled out the 
flutes just | 
enough to 
force the reamer over to one side suffi- 
ciently to ream out a little more metal. 
‘The rods were of soft metal and did not 
affect the roundness of the hole. 

To force the reamer to one side the 
rods must be sufficiently large, of 
course, to project beyond the sides 
of the cutters of the reamer. 
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Concrete Supports for Work 
Under the Car 


HOUSANDS of car-owners take 

their cars to the garage and pay 
for little jobs that they themselves 
could do at home. But the thought 
| of sliding under a chassis with a twelve- 
|inch clearance and attempting to 
| make satisfactory repairs keeps them 
| from trying it, 

Some few thoughtful ones provide 
their garage with a pit whereby this 
work can be done either in a sitting 
posture or on bended knee and it is 
| seldom that cars which come to rest 
| over a garage pit every night lack for 

the simpler attentions due them, 

And yet another method: ‘The illus 
tration shows that used by one car- 
owner who itehed for a wrench and 
screwdriver every time he heard a 


knock. Just back of the garage he 


RTE 


‘This concrete support set in back of 
‘he garage enables the owner to work 
‘on his car without lying on his back 


dug two trenches about 4 ft. longer 
than the wheelbase of the machine, 
8 in. wide and 18 in. deep, Forms of 
wood were arranged above the ground 
ata 2 ft, helght and both filled with 
concrete. The forms were filled. to 
the top at one end, but tapered off at 
the other ax shown, care being taken 
to.ee that the level portions were 1 ft, 
cor more longer than the wheelbase of 
the ea 

The concrete was poured rather thin 
and after thoroughly tamping, the top 
of each wall was scooped out to a depth 
of 3 or4in, and slightly wider than the 
diameter of the tires on the wheels, 

AAs seen in the drawing, the notches 
in both walls terminate abruptly oppo- 
site the sloping approach, and gradu- 
ally diminish insdepth at the other 
end, ‘Thus it is easy when driving 
the car on to the supports to stop at 
the desired place—namaly, with the 
front wheels against: the énd of the 
depressions. If desired, the notches 
may be made slightly deeper at: the 
points on which the rear wheels will 
rest, to prevent any chance of the car 
backing off, or the walls may be made 
to slope slightly toward the front end. 

With such a support always at band, 
it is a simple matter to run the ear up 
| on toit for a hasty repair at any time, 
| and the light and working facilities 

will be much better tkan they could 
he in a pit in the garage. ‘The merely 
nominal outlay in money will be soon 
sade up in repair bills saved, and will 
be a means of encouraging ‘the boys 
to keep the car in condition, Ten or 
fifteen minutes once a month should 
be sufficient to go over the nuts which 
are apt to work loose. 

Four or five dollars will buy the 
cement and sand for this support for 
| your ear.—Date R. VaN Honn. 
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A Cutter for Making 
Large Holes 


UTTING large holes in sheet 

metal is sometimes quite a prob- 
Jem when the metal is too heavy to 
work with shears, or the hole is not 
large enough. 

‘A highly satisfactory tool can be 
made for the purpose in the fol- 
Jowing wa; 

Take a piece “of brass or steel 
tubing of a diameter about 1/16 in. 
smaller than the size of the hole. 
Plug one end with hard wood, carefully 
square up the plugged end, both wood 
and tube, accurately mark the center, 
%4 or 3/16 
in diameter, letting it project about 
in. 

Haye the pin tight in the wood and 
‘well supported. 

‘Take a hacksaw blade with fine 


and insert a steel pin about 


Get Double Use From 
Single Electric Sockets 


The full convenience of modern Elec- 
trical Appliances is not realized until 


single electric light sockets are given 
double use with the 


> 


‘Tums every single socket into two with, 
a twist of the wrist, Millions in use. 
Gives you light and heat or light and 
power at the same time, 


“Bvery Wired Home Needs Three 


teeth and cut it to such a length 
that it will exactly encircle the tube, 
the ends coming close together. Secure 
the blade to the plugged end of the 
tube with small machine screws 
tapped into the tube, allowing a little 
more than half the width of the blade 
to project below the plugged end. Use 
at least five screws—one in each end of 
the piece of hacksaw blade and the 
other three at equidistant points; if 


the tool is large, use more serews. | An or More 
important He all your Bectrcl Cowven- isin eS 
point fe tha incr eyuiged ‘coh Benjamin 


° S03 Swiver ‘Arrachment 

willbe found | | Prag. "Sess itn okt ate 84,332 

necemary to acting the cord 

draw’ part of Benjamin No. 2452 Shade Made only by 

the temper of Holders cot joa i ate'ocy BENJAMIN ELECTRIC MFG.CO, 
Galton thade seh your Ta Wey Ply, Coane NewYork” Met Ramee 
fore it can 

be bent and | 

drilled, but 

the softening 

process should lta eaplaet ae bli pl 
vette carried igre, “fscapeeU 
any further * fractlcal, technical, courses three 


A hacksaw made into a than is neces- 
Giclewillcut any izehole sary. Heat 
the blade ona 

piece of flat iron, or in an iron pipe, 
held over a Bunsen burner or other gas 
flame so the heating will be even. If 
the blade fs too soft, the teeth will not 
last long; while if it is made too hard, 
it cannot be drilled and will bre 
when an attempt is made to bend it. 
Tt will be necessary to do a lit 
tle experimenting and to spoil a few 
Dlades before just the right result is 
obtained. ‘To use the tool, drill a hole 
‘the sheet metal for the steel pin, 
making the hole so that the pin will 
fit without lost motion; put the tool 
in an ordinary brace, insert the pin in 
the hole, and turn. ’ The hole will be 
smooth, ‘clean, and true. Not much 
pressure is required. A good way to 
attach the cutter to the brace isto plug 
‘the upper end of the tube in the same 
way as the lower end and insert a piece 
of square steel that will fit the chuck of 
thebrace. Drillnholesomewhat smaller 
in diameter than the diagonal of the 
square steel and drive steel into place. 
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How to Make Your Own 
Cabinet Clamps 


CABINET-MAKER’S clamp 
Ai stoi for tor ancients wore, 
bench ean be made of a section of 
channel iron and a discarded bolt as 
follows: 

Cut out a section of heavy channel 
iron about 1 in. wide. The width of 
the iron between sides should be 
enough to furnish jaws of sufficient 
opening for ordinary work. 

Select a suitable steel bolt and 
drill and tap a hole near the top of 


‘Channel iron and an old bolt will make 
fan excellent cabinet clamp. 


one of the jaws of the clamp into 
which the bolt can be threaded. A | 
second hole through the bolt-head 
should be drilled to take a short piece 
of rod for a turning handle. 

File the end of the bolt smooth and 
round and about half its original 

iameter. 

‘The bolt should then be set through 
a hole in a nut. One half of the 
nut is hollowed out and the end 
of the bolt then can be riveted over 
so the nut will revolve easily but will 
not allow the end of the bolt to pro- 
ject beyond it. ‘Thus the bolt, when 
turned down on any article, will not 
mar it. 

Such a clamp is cheap, simple to 
make, and will do the work required 
of it ‘as well as the more expensive 

ind. 


To Check Up the Alinement 
of a Connecting-Rod 


PART of an old discarded erank- 
shaft used in conjunction witn an 

old face-plate and square, is a reliable 
means of checking up the connecting 
rod alinement of a motor vehicle. 

‘The crankshaft must be cut just 
forward of the connecting-rod bearing, 
and the fly- 
wheel flange 
used as a base 
to bolt the 
dummy crank 
thus formed 
to the face- 
plate. 

The as- 


When your engine knocks, 
test the alinement of the 
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sembly to be 
tested is at- 
tached to the 
bearing, as shown in the illustration, 
and a metal square is used to deter- 
mine whether or not the top of the 
engine piston is parallel to the crank- 


ng-rode and elim 
inate the trouble 


shaft bearing. It will be seen that the 
120 
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diimmy crank must be bolted to the 
ace-plate absolutely true, otherwise the 


accuracy of the test will be destroyed. | _ 


‘When the engine continually knocks 
or scores the cylinder walls, while all 
other parts jparently in normal 
adjustment, it i to check up 
the connecting-rod alinement as de- 
seribed.—Ronatp L. PRINDLE. 


Some Ways of Arranging 
Machine Belting 


‘HE amateur machinist is not al- 

ways aware that belting can be 
arranged to drive a wheel or counter- 
shaft in any other way than by the 
direct method employed in all or- 
dinary power transmission. A man 
having his own little power plant in 
the basement, attic, or in any small, 
confined quarters, can, by clever ma- 
nipulation of belting, greatly increase 


DRIVEN FULLY, Deve PALEY, 


hve mat 


naa, ras ree 


Some suggestions for belt-drves that 
‘wil prove Invaluable to any one with 
Timed shop space 


the machine capacity of his limited 
space, The illustrations show ho 
few of these combinations ean be made, 
and their advantages are obvious. 

Figure 1 illustrates how two belts 
can be run from the sume pulley to 
drive two shafts, In this case the 
middle shaft must be situated in 
with the other two. While this 
favorite method with some machinists, 
it is little enough known among ama 
teurs. | 

Figure 2 shows a flat belt trans. | 
mitting power between two parallel 
shafts over guide pulleys, the shafts | 
not being in the same plane. Such | 
shafts may be located in any direction | 
from each other with the arrangement 
of guide pulleys as shown. 

Figure 3 shows a method of trans- | 
mitting power by a flat belt from one 
shaft to another in a case where the 
shafts are too near together for direct 
driving, In this example the belt is 
also directed by guide pulleys 

Figure 4 illustrates another way of 
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FLORSHEIMS are “long run” shoes—cost 
you a little more than some in the begin- 
ning, but much less in the end. That's the 
theory Florsheim has always followed. It 
works out better than ever in these days of 
high prices and uncertain values, You get 
most for your money in The Florsheim Shoe. 


Consider the wear not the price per 
pair. Look for the name—The || 
Florsheim Shoe. Write for booklet 
"Styles of the Times.” 
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The biggest business 
in the world 


It ina business that offers wonder- 
ful opportunities to. young men. 
With un ives Toy railway tystem, 
you can learn all about railroading 
while you are having great fun. 
You lay the tracks, install the 
witches, signals, bridges, tunnels 
and stations. You are the builder, 
general superintendent, engineer 


find president of your railroad, 
‘one, learning all about the business. 
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driving two shafts by belts from one 
drive pulley. In this method the drive 
is accomplished in the same manner as, 
with an ordinary cross belt; that is, a 
twist is madein one belt where it crosses 
theother, thus eliminating interference. 

Figure 5 shows how one belt can be 
used to transmit power from a main 
shaft to two other shafts running at 
right angles to it. However, these 
must be all in the same plan 

Figure 6 shows the manner in which 
two pulleys should be belted up which 
are at right angles to each other, but, 
not in the same plane. Certain 'con- 
ditions are necessary to make this 
connection right. In the first place, 
the distance between the near faces 
of the pulleys should not be less than 
four times the width of the belt. ‘The 
pulleys should be so arranged that a 
line drawn from the center of the face 
of one pulley will be tangent to the 
face of the other. This idea is illus- 
trated in the sketch. The deflection 
or twist must come from the pulley 
with the wider face. 

‘These arrangements are invaluable 
to the man with limited shop space 
and who wishes to make the most of 
his source of power. Belts must, of 


course, be kept in good condition and 


A New Lubrication Idea for a 
Milling Cutter 


‘T isa well known fact that if a mill- 

ing cutter is well lubricated while 
it is cutting, it will perform quicker 
and better work. Acting on that us- 


Instead of a thin stream of lubricant, 
this device throws a wide stream on the 
milling cutter 


sumption, here is what the writer did: 

In place of the ordinary single pipe 
which fed the lubricant to the cutter, 
a long pipe was made with a series of 
holes in it similar to those in the illus- 
tration. Next, a piece of tin was 
bent to the shape shown and the re- 
sult was a good wide stream of lubri- 
| eant.—J. W. Moore. 
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Supplying Moisture for the 
Automobile Engine 


LMOST every man who owns or | 
has run an automobile has noticed | 
that his engine actually runs better in | 
the very early morning or late at night 
just after the dew has fallen. This is 
due to the amount of moisture in the 
alr, 
Why contend with the frequent. 
skipping of the engine and the loss of 


Iron straps fasten the humidiSer to the 
dash beneath the hood. A copper pipe 
‘tuna from it to the carburetor 


power due to the hot dry air of a 
summer day, when with a few hours’ 
time and. a’ little expense you can 
‘manufacture an apps whieh will 
give you the moist cold air that gives 
life to your engine? 

‘A Mason preserving-jar of the quart 
size should be mounted on the back 
of the dash underneath the hood of 
the engine. This may be done by the 


use of an oil-can holder for a shelf and | 


a couple of band iron straps to hold 
the glass jar in place. In the metal 
top, about 1 in. apart, drill two holes, 
one with a ‘4-in. drill and one with a 
Sg-in. drill. 

Solder into the }{-in. hole a small 
nipple having on its end a small union 
joint such as it used with flexible 
copper tubing. 

A piece of Min, brass or iron pipe 
1g in. shorter than the height of the 
jar, should be threaded on one end 
for about 54 in. On this thread place 
one nut and one washer and thread 
through the cover of the jar, placing 
another washer and nut on the outside, 
tightening the two nuts until the cover 
is held rigid, and when mounted on 
the jar allows the pipe to extend down- 
ward to within '4 in. from the bottom, 

‘A Mein, copper tubing extends from 
the nipple soldered in the jar-top 
through the dashboard to a stopcock, 
and continues on back through the 
dash, and is tapped into the intake 
manifold just above the carburetor. 
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WEEN you want quick com- 

forting relief from any “ex- 
ternal” pain, use Sloan's Liniment. 
It does the job without skin staining, 
rubbing, bandaging. Use freely for 
rheumatism, neuralgia, aches and 
pains, sprains and strains, backache, 
sore muscles. It breaks up colds, too, 
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The jar is then filled to about three 
quarters of its height with water, by 
opening the stopcock so the air may 
escape, and pouring the water down 
the tube in the top. 
When the engine is running, open | 
ich is 


the stopcock on the dash, which 
within reach of the operator, and the 


engine will suck the air from the top 
of the water in the jar, this tending to 
cause a vacuum, and air will con- 
sequently enter the pipe and be de- 
livered at the bottom of the water. 
bubbles up through the 


saturated with moisture. This moist 
air passes into the intake manifold 
and gives the same result as if the car 
were being driven at night along the | 
side of a river. 

A bit of shellac applied with a tiny 
brush will help to make the joints 
airtight. 

he water evaporates, the jar may 
in refilled by pouring water down 
the air inlet tube. No water will | 
enter, however, unless the stopcock | 
on the dash is open to allow the en- 
closed air to eseape. 


Using Stumpwood for 
Lime-Burning 


TREWOOD is becoming scarce and 

expensive. This has made the 
burning of lime more costly than in 
former years. It requires about 
cords of wood to fire a kiln containing 
about 1500 bushels of lime. 

Owing to the increased value of the 
wood, we see very few of the old lime- 
kilns in operation nowadays 

Coal has been tried as a fuel for 
lime-kilns, but the trouble with that 
is that it does not burn the kiln out 
clean. It leaves a great deal of un- 
burned stone, which not only causes a 
loss, but makes a great deal of trouble 
for the operator. 

One of the most prosperous and 
Progressive farmers of Virginia 
upon the idea of using stumpwood for 
Time-burning. He had been clearing 
alot of stumpland and the stumps had 
been hauled to a vacant lot, where it 
was intended to burn them. Before 
this action was taken, however, the 
idea of using the stumpwood to fire 
the lime-kilns occurred to him. His 


own farm needed. liming badly, and he: 
1% 
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had plenty of limestone available from 
which to make it, However, he hes- 
tated about paying the price now 
charged for cordwood with which he 
might burn the limestone himself. He 
was inclined to think that he could 
buy the lime cheaper than the wood; 
that is, counting what it would cost 
him for labor to operate his kilns. 

‘The pile of dry stumpwood solved 
his problem. The stumps had been 
nicely split up by the dynamite which 
had been used in blasting them out 
id made ideal firewood for the lime- 
kilns. 

He estimates that the use of the 
stumpwood saved him about $45.00, 
and as much more would have been 
‘expended in hauling the cordwood. 

‘This man figures that in using the 
stumpwood to feed his kilns, he really 
got his land cleared and limed for less 
than nothing, because the value of the 
lime produced more t 
the clearing had cost him. 

It is common practice for farmers 
to pile their stumpwood and burn 
as soon as it is dry enough to burn 
after'blasting. In view of the scarci- 
ty of wood, this is poor economy. 
Down here in our section of Virginia 
we are using stumps for firewood in 
our open grates and sheet-iron heaters. 
In sections where limestone exists and 
‘where lime is needed for the farms, 
is decidedly poor economy to burn 
the stumpwood in the field, for it 
is most valuable for burning the 
lime.—Cmantes F. Hicas. 


Reference Tables Passed 
Along by a Trolley-Line 


‘HIS. idea, which illustrates how 

‘one drafting-room eliminates waste 
of time, is so adaptable to other lines 
as to merit attention. 

In order to speed up the work of 
passing various reference tables from 
one draftsman to another, a trolley- 
wire was erected as shown in the illus- 
tration, ‘This wire ran above the row 
of drafting-tables and a board attached 
to two trolley wheels which ran upon 


‘Make a trolley-line for your office 
fand send the work in s carrier 


the wire. Pasted on the board were 
the reference tables. A draftsman 
requiring the tables would merely ask 
for the board and the man who had it 
at his desk would give it a push, and 
away it would go down the wire to the 
required desk. A simple idea yet a 


real time-saver and one which is | 


adaptable to almost any office work. 
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Have You a Step-Saving House? 


The Popular Science Monthly will pay 
ninety dollars for the best answers 


‘OW do you save steps in your home? What arrange- 

ments or what appliances have you made that save 
e and reduce work that would otherwise have to be 
done by hand? 

‘The Popular Science Monthly wants to know just what 
al and useful things can be constructed to make 
every house a step-saving house. For instance: a con- 
cealed laundry chute would interest us, if it weren't so 
old; a space-saving cupboard—another old one. No 
patented or marketed appliances will be considered, 

‘The Popular Science Monthly offers three cash prizes— 
a first prize of 850,a second prize of $25, and a third 
prize of $15—to be awarded in accordance with the rules 


set forth below. 


Rules Governing the Contest 


(1) Contestants are not limited 
to the number of step-savers and 
time-savers, but only one method 
can possibly win the first prize, 
only one the second, and only one 
the third. ‘The contest is open to 
everybody. 


(2) The method must be shown 
clearly either in a photograph 
or in a drawing. If a drawing is 
sent in, it need not be made by a 
skilled draftsman. It is sufficient 
that it should be intelligible. 
While pencil sketches will be con- 
sidered, contestants are requested 
to make their drawings in ink 
‘on heavy white paper. The views 
should be sufficient in number to 
set forth the writer's idea very 
clearly. The contestant’s name 
and address should appear on each 
sheet of drawings. 


(8) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 


(4) The drawings and descrip- 
tion entered by contestants must 
bbe received by the Popular Science 
Monthly not later than 5 p.m. 
on Friday, December 31, 1920. 


(5) The judges of the contest 
will be the editors of the Popular 
Science Monthly. ~ 


(6) The first, prize of $50 will 
be awarded to the contestant who, 
{in the opinion of the judges, has 
suggested the best method for 
saving steps in the house. 

The second prize of $25 will be 
paid to the contestant who sub- 
mits a method next in merit, 

‘The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit. 


(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A description 
of the methods which win the thr 
prizes offered will duly appear in 
the pages of the Popular Science 
Monthly, together with the names 
of the winners, 


(8) The editors of the Popular 
Science Monthly shall have the 
right to publish meritorious manu- 
seripts which do not win a prize, 
‘The regular space rates will be 
paid to the contestants who sub- 
mit the manuscripts thus selected, 


(9) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
each is set forth must be sent as 
a separate unit. 


(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 


(11) Send drawings and specifi- 
cations to the Editor of the Step- 
Saving House, Popular Science 
Monthly, 225 West 39th Street, 
New York City. 
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Cooling the Shelves of the 
Kitchen Closet 


CURRENT of cool air can be 
made to cireulate through the 

shelves of a kitchen closet by cutting 
holes at the top and bottom through 
the flooring and walls and by using 

jeebox” shelves made of perforated 
the air can be kept cooler and 
ner if a length of sheet-iron fur- 
nace pipe is run 
from the hole in 
the closet floor 
down into the 
cellar below, 50 
that the open 
end of the pipe 
is but a few 
inches from the 
cellar floor. 

‘Then a cheese- 
cloth sack is 
made to fit over 
the open bottom 
and sides of the 
pipe and ishooks 
ed to the ceiling 
near the top of 
the pipe. A 
shelf to hold “a 
pan of water is put up near the top of | 
the sack. A wick, sewed to the sack 
and dipped in the pan, serves to keep 
the suck damp and the air within the 
closet several degrees cooler than it is 
outsid 

The bottom of the mack over the 
open mouth of the pipe prevents par- 
ticles of dust entering the closet. 
During the winter months a damper 
in the pipe will be found useful. 


cone 


Air circulating 
through the wet sack 
keeps the closet cold 


How to Apply Gold Leaf to 
Uneven Surfaces 


HILE patented gold leaf is the 
handiest to apply to flat, even 
surfaces, it is not 80 easy to use on 
depressed or uneven surfaces, espe- 
cially if the depressions are of some 
little depth. Nevertheless it some- 
times hap- 
pens that it | 
is the only 
kind on 
hand. 
1 find the | 
best method 
is thefollow- | 
ing 
Lay a 
damp — not 
wet—blotter 
on some flat 
surface. Place a sheet of the patent 
gold-leaf, metal side up, on it. Place 
& spent sheet on the metal and rub 
until the under side is evenly damp- 
ened. Remove the spent sheet and 
take up the dampened sheet of gold. It 
won't tear. Place it against the sur- 
face to be gilded and dab with a 
bristle brush £0 a8 to drive the gold 
into the depressions. | 


parent 


Af dabbed with a brush 
the dampened gold leaf will 
sink into the depressions 
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A Simple Wood Insert for 
Cement Fence-Posts 


‘OST of the difficulty with cement 

fence-posts comes in supplying 
a suitable method of tacking the 
wires to them. This is easily over- 
‘come by the method deseribed. 

A strip of wood, wider on one side 
than the other, is embedded in each 
cconerete post, 
in the cast- 
ing, with the 
narrower side 
flush with the 
surface of the 
ost. 

Lengths of 
straight green 
wood will suf- 
ficeifseasoned 
wood can not 
be procured. 

Then, when 
the post is dry, this wood is solidly 
imbedded in it and presents a narrow 
strip down the entire length to which 
the strands of fencing may be tacked 
or otherwise attached, 


How wire can bé nailed to 
‘8 wood strip inserted in 


Get Your Chicken Dinner 
with a Lasso * 


F course Miss Chicicen may object 

to being roped in, as it were? but 
by using a lasso you are absolutely 
sure of having her for dinner. 

Scatter the corn as you always 'do 
when feeding the chickens, placing a 
cord lasso.in a loop about it. Have 
plenty’ of-slack to the end of the twine 


Corn is scattered inside the cord loop. 
‘As soon as the chicken gets inside, the 
{oop is. pulled tight and your dinner 
is ready to cook 


so as to stand back far enough in 
order not to frighten the fowl that you 
have your eye upon, When the bird 
walks into the loop, pull upward 
quickly until the loop tightens about 

Several of her friends may 
ith her, but you can release 
the ones you don’t want. 

If the rooster, as in the illustration, 
tries to “corner” the grain-supply, 
patience must be used to lure him 
away. 
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Picking Up Threads Is 
No Easy Task 


‘HE thread-picker as shown in the 
illustration was found to be very 
useful in picking thread or hair from 
the floor. If this is done before you 
‘use your vacuum cleaner or carpet- 
sweeper, it will prevent the brushes 


rhea 
we dem 

Mio ashen ml 

actos 

Sail save yon from bending over 
from becoming entangled with the 
thread or hair. 

‘One will find this picker a very 
simple device to assemble. It can be 
made from a few pieces of wood pro- 
cured from an old soap-box, some 
1%-in. brads, and an old broom- 
handle. 

Be sure that the side guides are 
longer than your brads when bent, 
in order that the brads will not stick 
into the rug, as the side guides are only 
‘to act as runners for the picker to ride 
on and to enable one to keep the brads 
in the proper length.—H. E. Menve. 


Something to Know about 
Line-Shading 
'N heavy line-shading—as in a Pat 
‘ent Office drawing—there is a ten- 


dency for the ink to flow under the 
triangle and cause a blot. ‘The aecom- 


‘Your triangle won't blot, even over 
heavy ink lines, if you raise € from the 
‘paper by cementing lugs on each corner 


panying illustration shows a device 
‘useful in such cases. 

‘On the triangle B (Fig. 1) small 
triangular lugs are cemented on each 
comer. These should be placed slight- 
ly back from the edge as shown (Fig. 
2), The triangle is thus held clear of 
the paper and may be used even over 
fresh ink, ‘The triangle B should be 
fairly thick. The pieces A may be cut 
from an old triangle. 

If the triangle is made of hard 
rubber or celluloid, it is best to make 
the lugs of the same material, using 
rubber cement for fastening them. 
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Learn Drafting 
Employers everywhere are looking 
for skilled draftsmen. They are offering 


good salaries to start with splendid 
chance for advancement. 


Drafting offers exceptional opportu- 
fen to a young man because drafting 
itself not only commands good pay, but 
it is the fire step toward success in 
Mechanical or Structural Engineering 
‘or Architecture. And drafting is just 
the kind of work a boy likes to do, 
‘There is an easy delightful way in 
which you can learn right at home in 
time, For 29 years the Inter- 
national Correspondence Schools have 


been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects, Thousands of 
boys have stepped into good positions 
through I, C. S. help, but never were 
‘opportunities $0 great a8 now. 


Let the 1. C, §. help yew. Choose | 
the work you like best in the coupon, | 
then mark and mail it. This doesn’t 
‘obligate you in the least and will bring 
you information that may start you on a 
successful career. “This is your chance. 
Don't let it slip by. Mark and mail 
this coupon now, 
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A Tool for Removing 
Spindle Bushings 


{TS of machines such as spindle 

bushings are often difficult to 
rive out. With a tool like the one 
hherein described, however, the job 
becomes much easier. 

Get a piece of round tool steel a 
trifle smaller than the spindle’s inside 
diameter. Soften the bar and saw up 
through the 
middle for 
about half its 
length. This 


makes it ap- 
pear something 
like a large 


inserted, handle 
first, through the exposed end of the 
bushing and pulled through until the 
tines spring out and rest on the inside 
face of the bushing. 

‘Then the top of the handle is tapped 
with a soft hammer until the bushing is 
started. 

By providing oneself with several 
sizes of these tools, practically any 
ssize bushing of similar character ean be 
handled by the machinist. 


| Making a Trestle that Can 


Be Folded Easily 


COLLAPSIBLE trestle is easily 

constructed and ean be conve- 
niently stored when not in use, or 
easily transferred from place to place, 
as occasion may require. 

It ean be made from as heavy ma- 
terial as the work requires. The legs, 
instead of being nailed permanently 
to the heavy timber used to hold 
them together, are attached by hinges. 


‘This compact collapsible 
sored and easily moved about by the _ 
workman 


trestle can be 


‘The legs may also be spliced by 
gate-hinges. They are then locked by 
pieces of strap iron, having notches 
cut in them, which drop over project- 
ing nails, preventing the legs spreading. 
‘The ends and sides are both supplied 
in this manner. 

When a shorter trestle is desired, 
these braces are removed, allowing the 
legs to unfold at the hinge and rest at 
this joint, while they are secured by 
the braces above in a similar manner 
as before.—C. C. WAGNER. 
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How to Become 
a Successful 
Electrician 


Get the Electrician's 
Wiring Manual, by F. F. 
Sengstock, E. E., the new 
1920 E¥ This big 
book 


ives complete and accurate 
directions for all kinds of elec- 
trical wiring, The author isan 
electrical engineer with many 
years’ experience as an inspec- 
tor on the Chicago Board of 
Underwriters, and you can de- 
pend upon this manual, It's 


ion, 


‘ot a “high-brow” treatise, but 
is written in simple, plain 
English, and. 60 "thoroughly 


illustrated that it is easily 
understood even by the amateur 
electrician, 


fector Chace over 
‘ower ulin and’you 
Sou ould have ‘Ue 


Electrician’s 
Wiring Manual 


A 


Wc Teieeraph 
Practica 


There ate many formulae and 
tates which are of erat value to the 
etic. 
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Electric-Light Bulbs Make 
Good Clothes-Sprinklers 


ANY women sprinkle their 

clothes by hand, and many 
more go to the trouble of purchasing a 
clothes-sprinkler when they could 
easily make one at home. Here isa 
way of making your own clothes- 
sprinkler that will do the work as 
efficiently as any factory-made arti- 
cle, 

Procure a blown-out electric-light 
bulb, one with the inside wires broken 
(if the glass itself is broken, the bulb 
will not do), and immerse the bulb 
in a basin of water. File or break off 
the tip of it. As the file eats through 
the glass the water will rush into the 


~_— 
By breaking the tip from an old electric- 
Tight bulb in water {€ can be used sue 
‘cessfully at a clothes-aprinkler 


it out of the 
stay inside until a 
A. GOLDENBAUM. 


bulb, and upon taki) 
basin the water will 
shake releases it. 


Did the Telephone Company 
Know About It? 


AVING occasion to use my tele- 
phone downstairs during the day 
and upstairs during the night, but 
believing the convenience thereby ob- 
tained did not warrant the rental re- 
quired by the telephone com 
install and maintain a second i 
ment, I purchased two telephone jacks 
and a plug. The telephone-box con- 
taining the coils and the bell was 
already in a convenient location and 
the bell could be heard di 
over the house. 

‘On the end of the cord of the tele- 
phone-desk stand, which was normally 
connected with the telephone-box, I 
Pikced toe Pe et 
was connected with the terminals of 
the box and run to both jacks. One 
jack was located in a convenient place 
downstairs and the other upstai 
Disconnecting the telephone instru- 
ment from either jack does not inter- 
fere with the ringing of the bell. 
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Some Ways to Avoid the Repairman 


MPARATIVELY fewownersand 
drivers of automobiles are aware 
of the value of soap for sealing leaky 
joints in the gasoline system. Very 
frequently gasoline oozes out around 
the filer eap, especially when the tank 
is nearly full. Such a leak is objec- 
tionable because the gasoline spreads 
over the outside of the tank, which 
nowadays is usually carried at the 
rear of the ear, collects dust and im- 
Pairs the finish. A coating of ordinary 
soap onthe gasket 
and threads. will 
Prevent leakage, 
even when the 
tank is full. 


‘Owners 


buretor. 
of such vehicles 
will do well to fit 
a trap in the fuel 


line.’ All the big, 
‘carburetor makers 
offer these traps, 
which are to be placed in the line near 
the carburetor or in the bottom of the 
tank. ‘The trap catches all the dirt 
and water and should be cleaned out 
regularly once a month. 

In taking battery readings with the 
hydrometer. the operation ahould be 
performed before the distilled water is 
added to the solution, which will other- 
wise be diluted and'a wrong reading 
given. Also, after the water has been 
Dut in, it takes some time to mix with 
the acid. ‘The water, being lighter, 
stays on top, and if the hydrometer is 
used, say an'hour after the water has 
been added, it will wrongly indicate a 
weak solution. 

Tt is common to find automobile 
frames that sag in the middle after a 
considerable period of service. Some- 
times this condition produces diff- 
culty in clutch-shifting and other 
mech: ‘operations because the 
various parts have been twisted a 
little out of alinement, The proper 
way to cure a sagging frame is to fit 
a truserod with a turnbuckle under 
the sagging portion of the frame. If 
the owner cannot carry out the repair 
himself, any machinery shop of garage 
can do the work. 

If dash and tail lamps are in series, 
the failure of the dash lamp puts the 
tail light out of commission. Very 
often a makeshift repair can be made 
in the following manner: Smash the 
burned-out lamp-bulb so as to gain 
access to the inside of the lamp. You 


gether and putting the lamp base back 
into the socket, you again establish an 
unbroken path for the current and 
your tail light, at least, will burn. If 
the tail light should give out, shift the 


dash lamp to the rear and put the 
twisted-together base of the burned- 
out tail light to the socket of the dash 
light. Needless to say, this wire- 
twisting stunt works also in the case 
of a burned-out or injured head lamp, 
provided they are in series; in this 
case you have at least one head lamp 
to proceed with, 

It must be borne in mind, however, 
that when a single series-connected 
lamp takes the full voltage of the 
system, itis apt to 
burn out if the 
storage battery 
carries a top- 
noteh charge, or if 
the generator de- 
velops sudden 
bursts of excess 
current, as may 
happen’ when the 
motor is made to 
rrace in pulling out 
of a snowdrift or 
mudhole. But 
with reasonable 
care in driving, 
the single lamp, 
together with the 
twisted-together remnant of the broken 
bulb, will do emergency service until 
a new lamp can be secured, 

‘Tire repairing on the road is never a 
pleasant pastime, and we are not likely 
to exercise much care about details, 
especially when they seem unessential, 
‘There is one small thing often over- 
Jooked which has much effect Inter. 

If the tube is allowed to get into the 
dust, and particlesof sand or gritstickto 
it, or if these find their way into the case, 
more trouble isahead. In time you will 
find your tube full of tiny holesasif fine 
glass had done the work. The inner 
tubes should never be allowed to touch 
the ground, and before they are put in 
place they should be carefully cleansed 
of any grit which may adhere to them. 

Conserve the tube. Watch the grit, 

Air leaks are a common cause of 
‘misfiring, though they are often over- 
looked. A worn valve guide allows 
‘enough air to be sucked into the cylin- 
der to cause misfiring, and it also per- 
mits oll to leak out. If oil is discovered 
leaking out, it is fair to assume that 
excess air is being injected into the 
fuel charges. 

‘When a keyway becomes worn, the 
first thought of the owner is to. file 
the channel larger and fit a larger key. 
To do this often weakens the metal 
seriously, and it may be found that a 
preferable way is to weld pew metal 
into the old slot and then cut a new 
keyway to fit the old key. 

In lubricating automobile springs, 
the greatest trouble is found in keep- 
ing the lubricant from being squeezed 
out under pressure. A compound 
that obviates this is found in graphite 
and beeswax mixed to a paste and 
spread upon each leaf. Obviously the 
spring must be taken apart to apply 
this lubricant. 
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A Handy Test-Tube Holder 
for the Laboratory 


‘EST tubes are frequently broken 

because they are left lying about 
the bench. Why not have a holder for | 
them? That old disearded poker-chip 
holder so popular years ago can be 
utilized to 


ICAN HELP YOU-~ 


IF I CAN PUT 
INTO "YOUR HANDS 
THIS BOOK ON 


STRONGFORTISM 


Sai 


good advan- 

tage for hold- a a 

ine the extra RE you one of those languid, tired out fellows 

test-tubes, as cee Fi 

shown, disinclined to go out into the world and make 
If necessary 


a fight for a place for yourself and family? Are you 
acroaker and a grouchy, grumpy clod whom no- 
body wants around? 


Are You To Blame? 


No one should be blamed for being dumpy, grouchy, disheartened 

feels all off when he rises in the morning and feels languid and 
ish all day; but anyone should be blamed who permits such a con- 
dition of the body and mind to ruin his whole life and the lives of those 
about him without making an effort to throw off disease and ill-health 
<when I stand ready to help him—when I offer to place within his 
grasp a system of self-cure, of rehabilitation, upbuilding and strength- 
ening, that is leading the way in making better men, happier men out 
of thousands who had counted themselves failures, 


or advanta- 
geous, fita 
round board to 
the bottom 
and Togo i 
Weindle 0 1 45s ae wenlecales 
which will ro- ‘2 tsiyy teateabe sack 
volve upon a 

base. Or else suspend the holder from 
the ceiling with a wire. 

Such a holder will take care of sev- 
eral test-tubes of different diameters 
and prove a useful way of utilizing 
taxt-of poker properties. 


You should be blamed if you refuse to listen 
to the advice of the man who first made of him- 
self the most perfect specimen of manhood in the 
world and who now extends his hand to you and 
offers to point the way to health, strength, happi- 
ness and hopefulness. 


STRONGFORTISM 
Is A Science In Itself 


Tt makes men new. It awakens slumbering 

ambition. It puts pep into the languid fellow, 

It sende a new thrill of energy through the bod 
» to achiey 


SATISFACTORY universal joint | 

for light work is made as shown | 
in the accompanying illustration, and | 
it has the advantage of running in 
absolute silence. It requires no. lu- 
brication, and will not wear, provided 
it is not overloaded. 

Split the ends of the shafts to be 
jointed, heat the split ends to a low 
red, and bend the two parts in opposite 
directions at right angles, being eareful 
to have them exactly at right angles. 

Drill the arms near the ends for 
small bolts, taking care not to make 
the holes ‘so large as to unduly 
weaken the steel. Cut a piece of 
heavy leather into a disk and bolt the 
arms of the shafts to it, the arms of 


—fills it with the desire to ve. Tt rids 
the system of disease without’ the use of drugs or 
medicine, clears the mind of despondency—makes 
the world look brighter and life more worth live 
ing for. 


1 GUARANTEE 100 PER CENT RESULTS 


I guarantee to improve you 100 per cent physically 
and mentally, if you will follow my directions. 
It makes no difference where y 

- condition is or what has brought you to 
it. You can follow out my course without inter~ 
fering in any way with your present occupation 
in the privacy of your own bedchamber if you like. 


‘This universal joint requires no Tube. 
ation and will run silently provided 
Wis not overloaded 

TODAY—right NOW. 


There's no charge fort Haske you ealy 
to enclose three 2 stamps to pay for pack. 
ing and postage, Fillout the coupon and 
send itim TODAY, You'll hear from me 
by return mail with a momage tat will 
bea revelation, 


LIONEL STRONGFORT 


‘56 Swongiert Insite NEWARK, N. J. 


one shaft being at right angles to those 
of the other. It is necessary to exer- 
cise a good deal of ea 

shafts exactly in Tin 
joint will wabble when it runs, and 
there will be pressure on the bearings | 
and vibration if the speed is high. | 
Pethaps the best way to do this is 
to bring up temporary bearings of 
wood blocks drilled a snug fit for the 
shafts, line them up with a solid shaft, | 
and then put the two shafts to be | 
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jointed into the temporary bearings 
to mark the places for the holes in the 
leather disk. 

Put a good large washer on each 
side of the leather before screwing 
down the nuts. Rivets may be used 
if desired, and they are just as good 
if it is not necessary to take the joint 
apart.—HowAnp GREENE. 


Do You Know the Proper Way 
to Sharpen Drills? 


T is surprising to learn of thesmall 

number of mechanics who ean boast 
of knowing how to sharpen a drill. 
‘To those who would like to learn the 
Proper method of grinding we offer 
this advic 

‘The mechanic should bear in mind 
the following factors: ‘That both cut- 
ting lips of the drill must have the 
same angle to the axis; otherwise the 
cutting will be done on one lip and 


Hold the drill to be sharpened lightly 
‘against the grinding wheel and watct 
‘carefully to see that it does not burn 


the drill will bore oversize, Both 
cutting-lips should be of the same 
leagth. If they are not, it will throw 
the point off center. 

Proper clearance at the back of the 
cutting edge is absolutely necessary. 
Insufficient clearance causes the drill 
to drag, cut hard, and then get dull 
very soon, ‘The angle of the lips 
should be sixty degrees for best re- 
sults, 

Begin by holding the drill lightly 
against the cutting wheel, with the 
cutting lip on the wheel. ‘The wheels 
for use in drill grinding should be 
fairly soft and open so that they will 
not clog or burn. The drill must be 
lightly pressed against the wheel and 
carefully watched to see that it is not 
burned and the temper drawn. Twist 
the drill and at the same time throw 
the hand down in order to grind the 
clearance. RONALD L. PRINDLE. 
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Making a Grooved Pulley 
from Barrel-Heads 


FTENTIMES a grooved wheel of 
fairly large diameter is wanted 
for temporary or rough use. Such a 
pulley, built of wood, can be con- 
structed of two barrel-heads and a 
third wooden disk with a flat edge. 
Cut the disk out of stock, the thiek- 
ness of which is as wide or wider than 
the belt to be 
used. Its di- 
ameter should 
be the same as 
the smallest di- 
ameter of the 
barrel-head at 
the bottom of 
the bevel. 
Screw the 
sections of each 
barrel-head to 
each side of the 
disk so they 
will be concen- 
trie with each 
other, and bore 
a shaft-hole 
through the center. Setting the grain 
of each barrel-head at right angles to 
that of the other will prevent warping. 


rary grooved 
wheels or pulleys made 
from barrel beads 


A Portable Cabinet Made 
from Match-Box 


“AKE six empty mateh - boxes. 

Glue them together as shown in 
the illustration and glue stout wrap- 
ping-paper around the whole. You 
now have a cabinet with six drawers 
that will fit comfortably in the coat 
pocket. 

Further improvements ean be added 
in the way of index,labels pasted on 
the front of the drawers and little 
Knobs for pulling them out. The 
cabinet may be strengthened by wind- 
ing strong thread or pasting thin eard- 
board around the outside before the 
wrapping-paper is glued on. ‘The eab- 
inet may be increased in size, or it 
may be altered to fit some particular 
pigeonhole in the desk or tool-chest,. 


carononeo 


little machine-part fling eabinet 
war made of six match-bones 
‘ith ‘wrapping paper 


It is used by the carpenter to keep 
assorted sizes of brads and screws; 
by the machinist to keep small sizes 
of nut 


bolts, cotter-pins, ete. 
ker for small parts; 
the extent of its use is limited only by 
the number of trades that use different 
sized parts which should be kept sepa- 
rated, —Mynow DracuMan, 
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Red Devil 


AUTOMATIC FEED 
BALL BEARING CHAIN DRILL 


No. 2012 
Used with a Bit Brace 


N excellent drill for metal work. The 
Red Devil Chain Drill drills engine 
cylinders, sheetsteel, steel beams, wagon 
tires, safes, boilers, pipes, flanges, etc. 
Can'be used as a clamp. Works with 
a bit-brace, hand-drill, breast-drill, or 
even a wrench. 
It has a hardened steel ball race and is 
fitted with a nickel plated Universal 
Chuck which takes round or square 
shank drills from 3/16 to 3/8 inch. 


Yoke finished in red enamel and equipped with 
A three foot polished steel chain, It looks tobe 
and is a strictly high grade tool, fully up to 
the “Red Devil” standard. 


If not at dealer's, send his name and $4.00 
Booklet of Mechanics’ Tools on request 


Pliers, Automobile Chisel and Punch Kits, 
Automobile Tools, Glass Cutters, Auger Bits, 
Bearing Scrapers, Electricians’ Tools, etc., ete. 

SMITH & HEMENWAY CO., Inc. 
260 Broadway, - - New York 


WITTE | 
i 
Saves You $50 j 
on Your Drag Saw] || | 
Big increase in my factory 7 
onablea ma to ake Lowest 
Sintrol to Str et speiwvnisy | 
sess | 
‘Seal aie | 
—— | 
Ps 


|| Electricians’ Knife 


and Tweezers 
We cam mect deals’ demand 

‘snd oer neni qty 

Ws for dro 

| | MATHIAS KLEIN & SONS, Mfrs. 


‘CANAL STA. 3, CHICAGO 


oa, 1 
i | 


Taking the ‘‘Pop’’ Out of the 
Gas-Stove 


EARLY all gas-stoves will occa 
sionally back-fire, or burn back 
in the opening where the gus is ad- 
mitted, and some stoves have the 
habit so badly that it is a positive 
| nuisance. 
This ean be cured, however, by 
| inserting a piece of ‘fine brass or 
copper wire 
gauze in the 
pipe leading to 
| the burner— 
| between tap 
| and burner. 
| Cut a disk of 


PIPE TO GAS STOVE Buen 


revert the 
| will fit tightly Popping and beck-dring 
| inthe pipe. It 

fone sereen is not enough, put in two, 
| half an inch apart. 


Automatic Shaft-Polishers 
Prevent Rust 


i] HAFTING in a machine-shop, 
which has been allowed to accumu- 
late rust through neglect, can be kept 
in a clean condition by the use of the 

polishers shown in the sketch. 
Cut out several disks of heavy card- 
board, felt or leather, and slip them on 
the shaft by 


| 


ste spreading a 
cut through 
ne ide, They 

LN should be fairly 
NU loose 40 the 
“‘cagopoaeo shaft will turn 

noes enaly, inside, 

ith the 

1 a apenas . shaft In A 
wet board tion, thene 
disks on machine shafts Gig" "want trel 


Ta erty 2 back and forth 
along its length: 
| and in a short time will clean the steel 


of its rust and keep it bright, 


Springy Cage Perches Make 
Healthy Canaries 
HEN birds hop from branch to 
branch it can always be noticed 
that the twig gives slightly to the 
| weight of the bird, For this reason 
bird-cages red be provided with 


are 
tached to a - 
piece of wire - 

which firmly 

loops the stick. 


The wire 


{ftasjour nearest eippe pn 3 
WITTE ENGINE WORKS 


Tinos ee 


‘Frreovace FL 


runs free for a 
short distan 
behind thetwig 
before it is 
twisted tightly 
around a wire 
of the cage. In 
this case, as shown in the illustration, 
| thestick must not rock fromside toside. 


“How to make @ springy 
perch that simulates: a 
ranch 
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How Rubber Hose Improves 
Your Pliers 


‘OU can easily make all your 
pliers open automatically and 
stay open at all times by attaching a 
piece of rubber tubing or hose as shown, 
in the illustration. 
It is found to be very useful for in 
strument makers and electricians and 
at the same time it makes a soft handle 


In order to keep the plier jaws open, 
lute‘ piece of rubber tubing to clamp 
ver the handles. "Tt also acts asa non. 
Conductor of electricity 


and a non-conductive one where live 
wires are to be cut. 

It is much better than the metal 
spring which is attached to some 
pliers, as this gets caught in every- 
thing’ and is always in the way. 


To Keep Flower-Beds and 
Lawns Trimmed 


OME little time is required to edge 
‘and trim walks and flower-beds 
even if the person doing it is experi- 
enced. 
‘A gardener who had charge of a 
public park equipped his men with 
‘edging tools which he made himself. 


‘This little toot will help speed up your 
lawn work and keep ‘the edges meat 


Wheels were procured from worn-out 
lawn-mowers, a hardwood stick four 
feet long, and a blade from an old 
cearving-knife. 

‘The illustration shows how the 
trimmers were made. With this tool 
it isa simple matter to trim or edge a 
ood many flower-beds in a very short 
time, as the tool is operated after the 
fashion of a garden hoe, and the oper- 
sor wis able o wile sng sta sandy 

it. 

In some instances it was found bet- 
ter to bend the bottom edge of the 
blades at right angles to cut the grass 
roots and sever the sod. 


“Some confab you had with the foreman. 
‘What was he telling you?” 


Byragnating new 


Sure. I never ag 
tell the Kids in the sbop 10 
they're certain to have 2 kit 
‘When you want a tool ofthe greatest accuracy, 
an the Shares rode mc Write Yor Clatoy Re. 
BIW. Seat free on request. 


‘THE L. S. STARRETT CO. 


Big Profits Every Month in 
Battery Charging 


South Bend Lathes 


For the Machine and Repair Shops 


18" Lathe - § 735.00 
ay 2 900.00 
mr 2 s25000 


‘Made with straight or ap bed 


South Bend Lathesarein use in manufacturing plants 
{in 54 countri throughout the world. Est. 1906, 


Free catalog mailed on request, 


SOUTH BEND LATHE WORKS 
433 E. Madison St., South Bend, Ind. 


The 
Heat-Treatment of 
Drop-Forgings 


RAG grade of steel con- 
tains the possibility of a 
variety of physical condi- 
tions and, consequently, all 
steel forgings may be greatly 
modified in strength, tough- 
neas, or hardness by suitable heat- 
treatment, This process requires 
expert skill and special equipment. 
In Williams’ product, the grades of 
steel and its method’of treatment 
are prescribed and controlled by a 
highly trained staff; some of the 
equipment, including the aul 

matic furnace for treating quan 
ties of heavy parts, like auto axles 
and crankshafts, is shown above. 
Williams’ Superior Drop-Forgings 
and Drop-Forged Tools are supe- 
rior because scientific heat-treat- 
ment makes them dependable. 


J. H. WILLIAMS & CO. 
“The Drob-Foreing People” 
BROOKLYN BUFFALO CHICA 
aiRcttania St. TVucat Sr, 1009 W. 1208 Se 

WILLIAMS’ 
“VULGAN" 
‘MACHINISTS’ 
CLAMPS 


Ask for 
Clamp’ Book 


— P| 
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Automatic Draft-Opener for the Furnace 


‘Two dry batteries can 


Wis the alarm By Thorton Hallett 


goes off in the dark- 
ness of a cold morning, why not have 
the furnace drafts " automatically 
‘opened so that by the time you have 
had a couple of extra naps and finally 
get dressed the fire will be burning 
briskly and heat coming into the 
rooms? With the aid of a few odds 
and ends found about any work-bench 
this can be accomplished, and part of 
the early morning labors abolished. 
Tt will first be necessary to take 
‘out the turn-damper in the smoke- 
pipe and fit in a longer axle that will 
project at least 5 in. from the side 
of the pipe. To this axle is then 
fitted the large sprocket of a bicycle, 
and a wooden drum or spool aver that, 
slightly smaller in diameter than the 
sprocket. As the drum is to be wound 
with cord, be sure and provide flanges 
each side’so the turns will not run 


off. Also arrange the damper to turn 
easily in the pipe and not bind. 

Next to construct is the electric 
release. This can be mounted upon 
a aolid board nailed to the floor beams 
overhead and in line with the sprocket 
somewhat back of it as shown in 
diagram. 

Then cut out the trigger and 
release pieces of sheet steel or iron 
and pivot them to the baseboard so 
they will work freely. No dimensions 
are given herein, as the conditions 
will determine those to some extent, 
but the proportions should be some- 
what as indicated. Arrange the re- 
lease so the little projection will hold 
the trigger in an upright position when 
that bears against it. A small spiral 
spring also holds the release away 
from the magnets. ‘The magnets can 
be secured from an electric bell or 
telegraph instrument and mounted 
upon the base so the poles will come 
about 1 in. lower than the height of 
the projection on the release. 


1s 


be strapped to the base 
directly under the magnets and wired 
to them as shown. 

Next, just. back of this electric 
release, and in line with it, set up a 
ssingle knife switch and connect the 
handle of it to the loop on the end of 
‘a bicycle chain which runs over the 


sprocket on the damper-turner, ‘The 
other end of the chain is provided 
with a weight, 

‘The alarm-clock by which the 
damper arrangement is released can 
be situated anywhere in the house. 
Provide a second knife switch which 
works easily and fit it with an extra 
Jong handle. When the alarm un- 
winds, it lets the switch handle which 
was resting on it, drop into the poles 
of the switch below and this completes 
the circuit through the magnets on 
the release. ‘The operation is simple. 
As the magnets are electrified, they 
draw the release down to them, which 
lets the weight on the chain pull the 
loop off the trigger and releases the 
hold, ‘The weight carries down th 
chain, which in turn revolves th 
sprockets and the damper. When the 
damper has reached a position parallel 
with the pipe, it is held in that po- 
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sition by the cord attached to the 
chain and the knife switeh back of 
the release. ‘The pull on the cord 
opens the switch and breaks the circuit, 
through the magnets, thus saving the 
power of the batteries. The length 
of the cord and the handle of the knife 
switch should be sueh as to determine 
just where the chain is to be stopped 
0 as to bring the damper in the right 
position, 

‘The ashpit damper can also be 
‘opened at the same time by leading 
‘stout cord wound about the wooden | 
drum and leading it over the heater | 
to a pulley a little forward of the pit 
door as shown. When the sprocket 
revolves, it will wind up the eord and 
lift the damper, 

‘The particular make and operation of 
the heater you are using will determine 
the exact position of the separate parts, 
but by a little figuring they can be 
arranged to operate the dampers as 
deseribed, 


Suggestions for Economy | 
‘on the Automobile 


HEN the brakes squeak it is 

usually due to dirt forced into 
the lining fabric when pressed against 
the drum, Often this dirt can be 
washed out with kerosene. 

When the lining is thoroughly im- | 
pregnated with dirt, however, kerosene 
will not prove adequate. "In. these | 
cases, a small amount of rosin and 
castor-oil mixed as a fluid and applied 
to the brake-bands will put an end 
to the noise, 

‘A crack in a cast-iron pipe or a| 
cylinder jacket can be repaired in 
the following manner, without a great 
deal of trouble, if the pressure the part 
has to withstand is not too great: 
Dissolve some sulphate of copper in 
water, and after cleaning the edges of | 
the crack well with a file or sand- 
paper, paint these edges with the | 
sulphate solution several times until 
there is a coat of copper on them. The 
crack can now be filled with soft 
solder, which will adhere to the cop- 
pered ‘edges, | 

‘There is a good chance of the cur- 
tains mildewing if folded and packed 
away when they are damp. It takes | 
but a few minutes longer to dry them 
thoroughly before stowing them aw: 
and the assurance of their keeping 
good condition is worth these extra 
minutes. 

‘As an amplification of the hair 
idea, every automobilist’s tool- 
should include a spool or roll of small- 
diameter soft iron wire. ‘This has a 
multitude of uses in and about an 
automobile. You know how handy 
the little wire hairpin is when some- 
thing goes wrong on the road that 
only a piece of wire will fix temporarily. 
But very often this famous pin is not 
long enough. Better to have the 
spool of wire and never use it than 
to get stalled when a length of pliable 
wire would prevent it. 


SIMONDS INSERTED 
TOOTH METAL SAW 
cutting 12" x 12” ‘unannealed 

at rate of 1" in 
14 mine, of 12" in 18 min. 


SIMONDS SAWS 


cut metals just as infallibly as they cut 
wood. Not so fast, of course, but 
just as steadily and truly. There is a 
SIMONDS Saw for every purpose. 
And the soul of each is SIMONDS 
STEEL. 


Simonds Manufacturing Co. 


Fitchburg, -  - Massachusetts 


New York Mesophis Montreal San Francisco 
sr Portland, Ore. 
Vanoowvee BC, 


SAW STEEL 
PRODUCTS 


MADE RIGHT SINCE 1832 


Shipped for 7 Days’ Trial 
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An Easily Installed Burglar Alarm for the Home 


IN these days, when 

our daily papers 
are so full of the at of the 
house-breaker, many will be interested, 
no doubt, in anything that will insure 
their home against a visitor of this 
kind. 

Nothing will drive a burglar away 
quicker than an unusual noise of any 
kind while he is at work. For this 
reason the contrivance here described 
should be of special interest, for it can 
be wired into the line of your front- 
door bell and the moment Mr. House- 
breaker attempts to open a door or 
window, your front-door bell will 
start ringing and continue to ring until 
the door or window is again closed. 

Tt can be installed easily without the 
aid of an experienced electrician and 
all you will require is a sufficient 
quantity of small eotton-wound wire, a 
cheap, single-pole throw-off switch, 
some sheet brass (not very thick), and 
a quantity of small wire staples to 
run the wires with. Also two dry- 
battery cells for the burglar alarm. 


How to Install the Alarm 


Cut from the sheet brass, which 
should be about the thickness of heavy 
tin, so that it may be easily cut and 
waped with the shears, one spring, as 
shown in Fig. 2, for each door and 
‘two springs, as shown in Fig. 1, Yor 
each window. The springs for the 
windows should be turned in opposite 


directions, as they are to be placed on 
‘opposite sides on the top of the lower 
sash, as shown in Fig. 1. 

‘After you have made enough of 
these springs to equip all the win- 
dows and doors on the ground floor of 
your home, you are ready to begin the 
installation of the line. The wire 
used for this contrivance should. be 
small, single strand, cotton-covered 
copper wire. If it is covered with 
some material that will match the 
paper or woodwork, the wires will be 
much less conspicuous and can be 
placed so that very little can be seen 
of them. 

Figure 3 will give a plan for the 
wiring of the alarm. If the two wires 
required in the line are placed along 
the top of the baseboard and a loop 
brought up at each window or door 
along the outside of the casing and 
brought down on the other side to 
the main line, drawn tight, and held 


Mo 


By Mortimer V. Tessier 


in place by the use of 
the staples, they wil 
be practieally unseen except where 
they eross the wall from the baseboard 
to the window-casing. The wiring for 
the windows is as follows: 

Place one of the springs for the 
window (Fig. 2) on each side of the 
top of the lower sash, and connect 


rroxg-z00e 
pay 


as" 


1) 
arrenes 


FIG. 


‘The circuit ismade or broken by means of 
springs when the door or window is opened 


the two springs with a wire running 
along the top of the sash by winding 
the bared end of the wire once around 
fone of the wire nails with which you 
fasten the spring in place. 

‘These springs should be so placed 
that they bear lightly on the face of 
the sash strips at the aides. 

Run a length of the bared wire 
down the face of the sash strip to with- 
in about half an inch of the top of the 
lower sash, taking care that it is in the 
track of the spring, which will slide 
up and down the sash strip as the sash 
is raised or lowered. Fasten this wire 
down with staples at intervals and turn 
the end of the wire into the wood at 
the lower end, Now carry the upper 
ends of these wires out over the casing 
at the top of the window and down 
along the outer edge to the base- 
board, using the staples at intervals, 

Care should be taken that you 
do not connect both of these wires 
to a single wire at the baseboard. 
Each should connect to a separate 
wire on the main line. 

‘The doors are wired in the same way 
as the windows, using the spring 
shown in Fig. 2 in the manner de- 
scribed. The main-line wires may be 
carried all around the casing of the 
| door and the connection made across 

the corner as shown, placing the spring 
so that it will bear lightly on the top 
edge of the door when it is opened. 

Fasten the bare end of a short 
length of wire over the edge of the door 
in such a position that when the door 
is opened it will connect with the 
spring. Bring this wire across the 
| corner of the door and to the hinge. 
| Lite the upper serew of the hinge out a 

couple of turns and wind the bare 
end of the wire once around, and 
drive home again. Repeat this opera- 
tion with the other side of the hinge 
on the dooreasing, using another 
short-length wire, and, carrying it 
over the casing, connect with the other 

line. Repeat. this 
programme with all the doors and 
windows on the ground floor, and 
finish by hooking in the dry cells and 
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connecting it with the front-door bell, 
breaking the line at some easily accessi- 
ble place, and install the throw-off 
switch. This is very necessary for use 
in the daytime, so that then you 
may throw off the alarm completely. 


To Splice a Clothesline 
Strongly and Easily 
IEN several sections of a 
clothesline have to be connected, 
or when a broken section has to be 
repaired, here is a simple way to do it, 
‘that will prove strong: 
Cut off the 6 
end of the line 
clean and bind 
each one with 


punch a hole 
through the 
center of the 
Tine about 34 Aastectbet-hookwill hold 
jn. from the the broken line wcurely 
end and driv 
steel belt-hook through these two 
holes, connecting the ends of the lines. 
By pinching the legs of the hook over 
on the under side of the line a solid 
repair is made, 

Lines ean be quickly disconnected by 
twinting one ut right angles to the 
other and pulling the hook out. 


Twine sezng 


To Balance Ornaments that 
Are Top-Heavy 


WEzrze constantly upsetting top- 
heavy ornaments, lamps, pedes- 
tals, ete, “A great many of these acci 
dents can be remedied easily, if the 
bases on which these lamps or orni 
ments rest are 
made heavier, 
This may be 
done in many 
different ways 
and does not re- 
quire exception- 
al skill. 

‘The method 
of weighting 
such ornaments 
depends, of 
cour, on the 
material of 
which they are 
made. If made 

serting melted tead of wood, bore 

holes in the hase 
from the bottom, and with a chisel eut 
‘out the wood between the holes s0 as to 
join them. 

At intervals cut three or four shoul- 
ders for locking. With lead melted 
Just enough to run freely, fill the exea- 
vation. Be sure the base is level (up- 
side down) and guard against the lead 
being too hot, as it will burn the wood. 
Itis better not to fill to the top with the 
melted lead; and if there are any high 
places after it is set, use a cold chisel or 
file to reduce them.’ It is best to cover 
the base by gluing on felt to prevent 
scratching. 


Saws 60 to 70 Cords a Day 


ood supply in a few hours! This 
cea the tr 
da wonde 
Farmer, 


The Nenly Imeried 
‘Sree Machine 


oor, BUZZ SAW 


4-Cycle Frost-Proof Engine, 


OTTAWA MFG. CO. 


St. 


SPECIAL OFFER. 


New Discoveries 
in Your Machine 


In the most familiar and fin- 
ished machine there are new 
things to be discovered— 
new powers of production, 
new efficiencies in. adjust- 
ment, new responses to 
operating methods. 

You make these discoveries by 
watching the production-record; 
‘you see the causes which register 
increased output or a better 
production-rate. 

Summed up on the dial of a 


WLLL 


COUNTER 


are the resulls of your manage- 
ment of your machine; the 
record is made as the machine 
runs—showing you what is 


‘The above Revolution Set-Back 
Gountrrcards the gtput of any machine 
where thalt-rvolution indicates an opera: 

back re 


ined. 


Price with four figures, a illirated, $10.00, 
nubject to discount. 


(Cat es than 34 sie. 


the lever, and having Ft 
Section wich atomataly reorne 


Cat nearly fall 


Most any machine you're inter- 
sled in can be equipped with « 
Veeder Counter: write for booklet 
illustrating complete line. 


The Veeder Mfg. Co., 
44 Sargeant St., Hartford, Conn. 
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A Simple Automatic Signal for Garages 


By Thomas 


IDENTS near public garages 
are often annoyed by motorists 
blowing their horns late at night when 
seeking admittance, and the nigh: man 
is usually busy 
washing carsand 
fails to pay im- 
mediate atten 
tion to the re 
quest. 

‘A method of 
calling the at- 
tendant auto. 
matically is 
shown in the il- 
lustration. If 
desired, the de- 
vice ean be ar- 


W. Benson 


during the day. ‘The other two coils 
are connected to a relay similar in 
construction to an alternating-current 
voltmeter with the exception that the 
pointer is ar- 
ranged to close 
two contacts 


may control 
bell or other 
naling device 
placed in the 
rear of the gar- 
age. Ora second 
relay may be 
connected in the 


ranged to open BRI loe circuit to control 
the doors.as well. 4 motor to open 
wera thegarage doors. 

‘Running the car over the buried coils ‘The operation 

the well-known throws them out of balance and rings of the device is, 
Hughes’ induc- bell for the garage attendant practically self 


tion balance, a 
device of a thousand uses. 

‘Two coils, alike in every detail, are 
buried in the ground directly in front 
of the garage door. These coils are 
carefully waterproofed and have sepa- 
rate leads running back into the garage. 
Here two similar coils are mounted. 
‘One coil of each pair is connected to 
the lighting mains through a switch 
that is used to disconnect the device 


A Special Surfa 


By H. H. 


‘HE sketch illustrates a fine ad- 

justment attachment to a'surface 
gage when a direct longitudinal move- 
ment of the pointer is required. It is 
intended to fit into the regular clamp 
body in place of the regular needle and 
consists of 1 steel sleeve the diameter 


of the original needle, made either of 
small sized tubing or of a piece of rod 
drilled out with a long drill of small 
diameter and then turned on the out- 
side to the pointer diameter. The 
sleeve is threaded inside with a fine 
thread for a short distance at one end; 
the walls of the sleeve must be left 
thick enough for the purpose. 

‘Then a pointer is made up to a snug 


ua 


evident. The 
coils are so connected that the currents 
induced in them balance, thus the alter 
nating-current relay will remain open. 
However, when a car drives over the 
buried coils, the balance will be de- 
stroyed and the first relay will close. 
In this manner a signal will be given 
or the door opened as arranged. 

A device like this is eminently 
practical and convenient. 


ce-Gage Pointer 
Parker 


fit into the sleeve; one end is left large 
enough to be threaded as shown. 
Drill 10d is probably the best material 
for the pointer. A small flat nut and a 
longer one of smaller diameter are 
made up, the edges knurled and both 
threaded to fit the pointer. ‘The flat 
nut acts as a locknut to hold the other 
one, and also as a slow-speed adjusting 
nut, while the longer one ucts as a 
high-speed adjustment. 


Scratch the Match on Your 
Pocket-Knife 


HE three most essential require- 

ments of the smoker are, first, 
something to smoke; second, a match; 
and, lastly, some place to scratch the 
match. As nearly all smokers carry a 
pocket-knife, the difficulty may be 
overcome by 


placing the 
knife in a 
Tefen ith 

atch te tack of your 
hard “tle Ropar ocho 
of notches sian 


across the back of the knife (as shown 
in the illustration). ‘These notches 
need not be very deep, as the quantity 
counts more than the depth of the 
indentations.—Mortimer Tessier. 
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Remove the Grill 
Examine the Oval Tone Amplifier 


WHEN you examine phonograph, pot only plays ea 
prefe i cath ‘ ql Tone, i a ions th 


Popular Science Monthly 


How are your Tires Made 


There are men who can do some one thing better than 
anybody else on earth. 

But it takes a tremendous and highly organized body of 
men to do a number of things as well as they can be done. 

The United States Rubber Company extends all over the 
world and its Bicycle Tires are made by some of the finest 
workmen to be found anywhere. 

Just as much thought and care are exercised in the manu- 
facture of U. S Bicyel Tires as in any of the other products 
this company turns ou 

“Ride a Bicycle” 


United States Tires” 
United States @ Rubber Company 
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Camels ring true! 


—_—=— 
They'll give you new no- 
tions about how delight- 
ful a cigarette can be 


‘OU get to smoking Camels because you 

appreciate their fine, refreshing flavor! 
And, you like them better all the time be- 
cause they never tire your taste! 


Camels quality makes Camels so appetiz- 
ing, so continuously delightful. And, Camels 
expert blend of choice Turkish and choice 
Domestic tobaccos gives them that wonder- 
ful mildness and mellow body. 


You have only to compare Camels with any 
cigarette in the world at any price to know 
personally that Camels are a revelation. 


Camels are sold everywhere in scientifically 
sealed packages of 20 cigarettes for 20 cents 


R. J. Reynolds Tobacco Co., Winston-Salem, N. C. 


The instrument that is 
the greatest artists 


Violoncello 


the 
seminating their are in. countless homes throu 
world. 


The Vi 


rola is the greatest artists in the homes of 


every artist 
chis generation has al 

‘no mere coincid 
deliberate choice by those whose 
judgment final. 


Hear the world’s greatest artists at any Victor 


deal 


Victrolas in great variety, $25 to $1500. 


Victrola 


HIS MASTERS VOICE 


Victor Talking Machine Company 
Camden, New Jersey 


Rates 


